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JURISDICTIONAL STATEMENT 

These appeals involve two actions to authorize the 
issuance of patents, brought by appellants Otto Lind and 
The Procter & Gamble Company against the Commissioner 
of Patents in the District Court of the United States for 
the District of Columbia under Section 4915 of the Revised 
Statutes, U. S. Code Title 35, Section 63. Allegations of 
jurisdiction in the complaints appear at pages 2 and 185 
of the Appendix. 

Appeal Xo. 8519 is from the judgment in Action No. 
12934 and involves claim 15 (App., 170) of a patent 
application of Otto Lind, Serial No. 752,462, filed on No¬ 
vember 10, 1934 (Ex. 1). 

Appeal No. 8520 is from the judgment in Action No. 
9481 and involves claims 1, 2, 3, 9, 10, 11, 15 and 16 (App., 
4-5) of a related patent application of the same in¬ 
ventor, Serial No. 234,952, filed on October 14,1938 (Ex. 2). 

Both applications are owned by appellant The Procter 
& Gamble Company, as assignee. For convenience they 
may be referred to as “Case A-1” (Serial No. 752,462) and 
“Case B” (Serial No. 234.952). Their specifications ap¬ 
pear at pages 36-51 and 56-65 of the Appendix. 

Other claims of these two applications were in issue be¬ 
fore the District Court, namely: Claims 2 to 5, 11, 12 and 
16 to 27, inclusive, of Case A-1 and claim 12 of Case B. 
Desiring to make the issues as few and simple as possible, 
appellants hereby move to dismiss the appeals in so far 
as, they involve these other claims, and they continue the 
appeals only with respect to the claims identified in the 
paragraphs above. 

This court has jurisdiction of the appeals under the 
Act of February 9, 1893, c. 74, 27 Stat. 434, as amended, 
and as incorporated in the Code of the District of Colum¬ 
bia (1940 Ed.) Title 17, Chap. 1, Sec. 101. The appeals 
have been consolidated and are treated together in this 
brief. 


STATEMENT OF THE CASE 

Although soap has been used in households and indus¬ 
trially for countless time, before the inventions here 
claimed there was no detergent composition which would 
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lather or cleanse satisfactorily in hard water without pro¬ 
ducing objectionable precipitates or scums. Those en¬ 
gaged in the manufacture of soap for household and 
laundry purposes have many problems in this connection. 
The hardness of water is caused by the presence of dis¬ 
solved calcium (lime), iron and magnesium salts therein, 
and it varies widely in different localities. These salts 
react chemically with soap and not only consume much of 
the soap and reduce its lathering and cleansing powers 
but in so doing form compounds which are insoluble in 
the water and precipitate to produce the familiar ring 
around the bathtub, as well as dingy deposits on clothes 
in laundering (Byerly, App. 14). 

On November 15, 1933, and December 21, 1933, respec¬ 
tively, Otto Lind filed patent applications in Germany dis¬ 
closing inventions to overcome this problem, and these, 
within a year from their respective filing dates, became 
the bases of Case A-1 and of a second United States appli¬ 
cation, Serial No. 757,891, filed December 17, 1934, which 
may be referred to for convenience as Case A-2 (Ex. 18). 

Case A-1 sets forth, among other things not relevant 
to the appealed claims, the discovery of Lind that deter¬ 
gent compositions having exceedingly high cleansing and 
foaming powers and exceptional stability in hard water 
may be produced by combining w’ater-soluble polyphos¬ 
phates with synthetic detergents, one example of which 
are those now known as higher alkyl compounds, or 
sulfonated fatty alcohol type detergents (App. 36, 38, 39- 
40). The specification states: 

“This invention relates to compositions having ex¬ 
ceedingly high cleansing powers and other valuable 
properties rendering them suitable for many purposes 
in the arts.’’ 

Also, 

“Another specific object is to produce compositions 
of valuable properties composed of water-soluble salts 
of certain polyphosphates in admixture with such lime- 
resistant compounds as broadly described above.” 

Also, 

“Particularly valuable are the compositions derived 
by the use of polyphosphates, for example, those 
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having the formula, NasPsOjo and Na«P 40 i 3 ’^ (App- 
44). 

Also, 

“ The presence of such phosphate salts produces uni¬ 
formity in the rate of the higher alkyl compound in 
going into solution in water. The higher alkyl com¬ 
pounds have increased solubility and also an increased 
velocity of solution. The compositions of the inven¬ 
tions have a greater foaming capacity in aqueous 
solution than the higher alkyl compounds alone and 
furthermore, are more stable toward alkaline earth 
and heavy metal salts which are present in hard 
water(App. 44). 

Also, as “Example 5’^ (App. 48): 

“One hundred and twenty-five parts by weight of a 
dry commercial fatty alcohol sulfonate product con¬ 
taining 75 to 85% pure sulfonate are intimately mixed 
by means of any suitable mixing device with 25 parts 
by weight of a finely powdered sodium polyphosphate, 
for example, of the composition of Na6P40i3 and 
thereafter the mixture powdered to produce a granu¬ 
lar mass with grains of suitable size. The mass pro¬ 
duced possesses a considerably improved cleansing 
power and solubility.’^ 

Original claim 15 (App. 51): 

“A composition of matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule 
at least one higher aliphatic radical containing at 
least 8 carbon atoms and at least one substantially 
terminal radical adapted to effect or increase water 
splubility, together with an alkali metal polyphos¬ 
phate.” 

The formulas given in the quotations above designate 
the sodium salts of triphosphoric acid (NasPsOio) and 
tetraphosphoric acid (Na«P40i3), i. e., sodium triphosphate 
and sodium tetraphosphate, respectively. These and the 
corresponding potassium salts are known as alkali metal 
salts of polyphosphoric acids, or simply as polyphos¬ 
phates or alkali metal polyphosphates (App. 24). 

Appealed claim 15 of Case A-1 (App. 170) is substan¬ 
tially the same as originally presented and describes a 
composition of matter comprising a certain type of lime- 
resistant capillary-active compounds (i. e., an alkyl sufate- 
type synthetic detergent) together with an alkali metal 
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polyphosphate. Claim 29 of the same case, describing the 
species using sodium tetraphosphate, stands allowed. 

Case B discloses, among other things, new compositions 
“having exceedingly high cleansing powers and other val¬ 
uable properties’’ (App. 56) which contain soap and other 
detergents together w’ith polyphosphates. The specifica¬ 
tion states as “Example 7” (App. 61): 

“Fifteen parts of sodium perborate, 10 parts of a 
sodium polyphosphate, for example, that having the 
formula Naflp 40 i 3 , 1 part of magnesium silicate, 9 
parts of soda and 50 parts of soap, all by weight, are 
ground together to form a homogeneous mass. By 
this procedure an excellent washing agent is obtained 
which is particularly adapted for use in the house¬ 
hold for laundering purposes”. 

Also, as “Example 14” (App. 64): 

“Twenty-five parts by weight of a dry commercial 
fatty alcohol sulfonate product containing 75 to 85% 
pure sulfonate are intimately mixed by means of any 
suitable mixing device with 25 parts by weight of a 
finely powdered sodium poh'phosphate, for example, 
of the composition of Na«P46i3, and with an amount of 
sodium perborate or other per compound sufficient to 
give the desired bleaching effect, and thereafter the 
mixture powrdered to produce a granular mass with 
grains of suitable size. The mass produced possesses 
a considerably improved cleansing and bleaching 
pow’er and solubility.” 

The disclosure of Case B is a consolidation of the dis¬ 
closure of Case A-1 (Ex. 1) with that of the second appli¬ 
cation, Case A-2 (Ex. 18), wrhich was filed on December 
17, 1934, and this was so found by the Primary Examiner ! 

(App. 146-147). The invention claimed by appellants in ! 

Case B therefore w’as disclosed in the United States 
Patent Office not later than December 17,1934 and is based 
upon applications filed in Germany not later than Decem¬ 
ber 21, 1933. This invention as expressed in the claims | 

of Appeal No. 8520 (App. 4-5) embraces detergent com- | 

positions, and w’ashing liquids made by their use, w’hich | 

contain a cleansing detergent (claims 1, 9 and 15),particu- | 

larly soap (claims 2, 3, 10, 11 and 16), together with an j 

alkali metal salt of tetraphosphoric acid (claims 1, 2 and | 

3) or an alkali metal salt of a polyphosphoric acid (claims | 

9, 10 and 11), i. e., of either triphosphoric acid or tetra- I 

phosphoric acid (claims 15 and 16). I 


I 
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The 1 polyphosphate-soaps of Case B thus are closely 
akin to the poly’phosphate-synthetic detergents of Case 
A-1, both being species of a generic invention described 
by claims 9 and 15 of Case B, which may be called the 
generic invention of poljTjhosphate-detergents. 

Properties and Results of Lind’s Compositions 

The evidence before the District Court shows that the 
claimed polyphosphate-detergents, when added in suitable 
concentrations to hard water, exhibit the property of se¬ 
questering or “locking up” the calcium, iron and mag¬ 
nesium ions in the water so that these ions remain in 
solution but are prevented, by a sort of preferential 
attachment to the dissolved phosphate, from reacting and 
forming insoluble compounds or precipitates with soap 
or symthetic detergents (Byerly, App. 19, 22). The com¬ 
positions thus exert very strong cleansing powers in either 
hard or soft water, and the formation of precipitates and 
scums which otheiwdse contaminate hard wash or rinse 
waters and form objectionable discolorations and sticky 
deposits on clothes or other fabrics being washed is re¬ 
duced by the use of appellants’ compositions to a mini¬ 
mum never achieved before (Testimony, App. 13-35); Exs. 
10 and 11). 

Detergent compositions containing triphosphates and 
tetraphosphates, respectively, behave similarly in practi¬ 
cally all cases and are substantially alike (Quimby, App. 
33).' 

The Polyphosphate-S3mthetic Detergents 

Compositions of triphosphate with an alkyl sulfate-type 
synthetic detergent, for example, produce washing solu¬ 
tions in hard water which remain entirely clear and free 
from precipitates—^a result not obtainable with any deter¬ 
gent or phosphate detergent composition known before 
Lind’s work (Byerly, App. 15; Ex. 10, p. 1; Quimby, App. 
28-29; Ex. 11, p. 1). The solutions form voluminous suds 
of exceptional stability and lasting power (App. 16; Ex. 
10, p. 2), and dirty fabrics washed in them become much 
cleaner and whiter than fabrics washed under the same 
conditions with solutions of the synthetic detergent alone 
(App. 16; Ex. 10, p. 3). 
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Washing solutions made of triphosphate-synthetic de¬ 
tergents do not break down with repeated use in home 
laundering, -which makes possible a very material saving 
of detergents in home and general laundering work (App. 
17; Ex. 10, p. 5). The solutions are less irritating to the 
skin than solutions of the detergent alone (App. 18; Ex. 
10, pp. 6-7). 

Even when the composition is present in hard water 
in such a low concentration that the large number of 
calcium and magnesium ions in the water cannot be se¬ 
questered and kept from forming precipitates, as occurs 
in rinsing -washed clothes, the precipitates formed are so 
fine and so uniformly suspended that they tend to drain 
away with the rinse water rather than to produce scums 
which stick to the clothes being rinsed (App. 19; Ex. 10, p. 
8 ). 

Triphosphate-synthetic detergent solutions do not lose 
their sequestering power in boiling, so that fabrics 
washed and boiled in them have a lo-wer content of ash 
or accumulated insoluble matter than when the svTithetic 
detergent is used -with pyrophosphates (App. 19, Ex. 10, 
p. 10). Similarly, there is a negligible increase in the 
bone dry weight of fabrics -washed repeatedly in rela¬ 
tively hard -water -with triphosphate-s\Tithetic detergents, 
whereas the increase of bone dry weight with most other 
phosphates is substantial. The relative absence of precipi¬ 
tated deposits on the w^ashed fabrics also results in a 
softness of feel that contrasts -with the harshness com¬ 
monly encountered in articles such as towels, babies’ 
diapers, etc., laundered in hard water (App. 20-21; Exs. 
3, 4, 5 and 6); and discoloration of fabrics through the 
accumulation of iron compounds from repeated vrashings 
in iron-containing -water also is substantially eliminated 
(App. 21; Ex. 10, p. 11). 

The Polyphosphate-Soaps 

Polyphosphate-soap compositions act in much the same 
manner as polyphosphate-synthetic detergents. When a 
triphosphate-soap is added to hard water the polyphos¬ 
phate, passing into solution before or -with the soap, acts 
to sequester calcium, iron and magnesium ions present in 
the water so that these ions do not react and form in- 
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soluble compounds ^\^th the soap, with the results of en¬ 
hancing the cleansing power of the soap and inhibiting 
the formation of objectionable precipitates and scums 
and ofi dingy deposits on clothes being washed. 

Washing solutions made by dissolving triphosphate- 
soap compositions in w-ater of average hardness pro¬ 
duce washed fabrics of greater whiteness than do com¬ 
parable solutions of known soap compositions (Ex. 11, 
p. 4), and there is a great reduction in the extra “bone 
dry weight’^ otherwise acquired by fabrics during wash¬ 
ing through the deposition of curds or precipitates from 
the soap solution (App. 22; Ex. 10, p. 12). The triphos¬ 
phate-soap solutions yield dense suds of extraordinaiy' 
stability and lasting power, in contrast to solutions of 
soap and other phosphate-soap compositions (App. 22-23; 
Ex. 10, p. 13; App. 30-31; Ex. 11, p. 3). They also are 
much clearer (App. 29-30) and possess far greater wash¬ 
ing and cleansing powers (App. 31-32). In rinse water 
the triphosphate-soap, like triphosphate-synthetic deter¬ 
gents, does not form flocculent precipitates and scums that 
tend to stick to clothes (App. 23; Ex. 10, p. 14). 

A further unique quality of polyphosphate-soaps is 
that they can be used to make soap bars which have a 
smooth feel or texture in use similar to the feel of good 
commercial bar soap, as well as the extraordinary cleans¬ 
ing and sudsing powers inherent in the composition (Ex. 
7; App. 23-24). This results because the poh^phosphate 
dissolves as rapidly as the soap and hence does not pro¬ 
duce a grainy or sandpaper-like feel (App. 24). 

Proceedings in the Patent Office 

While Case A-1 and Case A-2 were pending in the 
Patent Office an interfering patent application was filed 
on October 5, 1935, in the name of Augustus H. Fiske, 
and the Fiske application was issued on September 14, 
1937, as patent No. 2,092,913 (Ex. 15, App. 81). The 
• Fiske patent claims compositions containing an alkali 

metal tetraphosphate and a sulfonated fatty alcohol deter¬ 
gent (claim 4), as well as compositions containing alkali 
metal t^traphosphates together with soap (claims 2 and 
3) or any cleansing detergent (claim 1). The Fiske 
patent was filed almost a year after Lind’s filing dates 
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in this country and was issued without an adjudication 
of priority over Lind. 

Upon learning of the Fiske patent, Lind, on or about 
January’ 5, 1938, presented claims 1 and 4 thereof as 
clainis 28 and 29 of Case A-1, and presented claims 2 
and 3 thereof, directed to tetraphosphate-soaps, in Case 
A-2. In each case he asked that interference proceedings 
be declared (App. 52, App. 66; Ex. 19). 

Case A-2, however, was held to be in condition for al¬ 
lowance with claims containing limitations not present in 
Fiske, and the Examiner refused to declare an interfer¬ 
ence therein, following the practice outlined in Wolcott, 
Manual of Patent Office Procedure^ 7th Edition, page 71, 
paragraph 5 (Ex. 19). 

An interference was also refused in Case A-1 with re¬ 
spect to claim 28 (claim 1 of Fiske) on the ground that 
Lind could not make the claim in Case A-1 because its 
specification referred only to compositions containing syn¬ 
thetic detergents, such as those of the sulfated fatty 
alcohol type, and did not describe compositions contain¬ 
ing other detergents such as soap. The Examiner stated 
(App. 53): 

“It is the opinion of the Examiner that there is not 
sufficient basis in the disclosure of the instant appli¬ 
cation for making claim 1 of the patent.^’ 

In the same application, however. Interference No. 
75,745, Fiske v. Lind, was declared with respect to claim 
4 of the Fiske patent (claim 29 of Lind), directed to 
sodium tetraphosphate-sulfated fatty alcohol detergents. 
This interference terminated three months later, on 
August 3, 1938, with an award of priority of invention 
to Lind (App. 149). Fiske had failed to allege a date of 
invention prior to Lindas filing date, so that the Examiner 
of Interferences summarily issued an order to show cause 
against Fiske, without fixing any time under Rule 109 for 
motions by Lind or for the taking of testimony. 

Meanwhile, Lind’s attorneys were preparing, and on 
October 14, 1938, they filed Case B as a continuation ap¬ 
plication which, as has been stated, combines into one 
document the disclosures of both Case A-1 and Case A-2 
(App. 146). Claims 1, 2 and 3 of this application are 
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copies of claims 1, 2 and 3 of tlie Fiske patent. Tlie other 
appealed claims of this application cover Lind’s generic 
invention of polyphosphate-soaps and polyphosphate-s\Ti- 
thetic detergents, of which the tetraphosphate-detergents 
later claimed by Fiske are one species. The relation of 
the claims of appellants’ application to the claims of the 
Fiske patent will be apparent from the chart at the end 
of this brief. 

When Case B was filed Innd again requested that an 
interference be declared with Fiske involving the common 
claims (App. 146). Again, however, the request was re¬ 
fused, and instead of declaring an interference the Exam¬ 
iner on March 24, 1939, finally rejected claims 1, 2 and 3 
of Case B, holding that Lind was estopped to assert these 
claims because he had not moved under Rule 109 to add 
them to the Fiske v. Lind interference (App. 65-67). The 
Board of Appeals affirmed this rejection, solely on the 
ground of estoppel (App. 150-153). 

Appellants then filed their original complaint in Civil 
Action No. 9481, witli respect to claims 1, 2 and 3 of Case 
B (App. 185-186). The answer filed for the Commissioner 
of Patents alleged estoppel as the sole ground for refus¬ 
ing to grant the claims (App. 187). 

Meanwhile, other claims of Case B were finally rejected 
as unpatentable over the prior art, and this rejection alleg¬ 
ing unpatentability over prior art was affirmed by the 
Board of Appeals in a decision rendered November 26, 
1942 (App. ldl-168). The Board of Appeals stated: 

“WTiile it is true that the art does not teach the 
use of the water soluble salts of the higher phosphoric 
acids containing three or more atoms of phosphorous 
in the molecule, still the wide use made of the lowest 
member of this series, that is water soluble salts of 
pyrophosphoric acid, would suggest further experi¬ 
ment in this field, and it appears to us that appel¬ 
lant has done nothing more than carry forward the 
teachings of the prior art. Appellant contends that 
the Examiner has not been entirely consistent since 
this ground of rejection w-ould also apply to the 
claims allowed in the Fiske and Jochum patents 
which were applied for after the effective filing date 
of the present application. This, however, can be 
g^ven no patentable weight for the claims before ns 
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must be decided on their merits, and we must hold 
that they are unpatentable for reasons stated” (p. 
167). 

Appellants thereafter filed an amended complaint in 
Civil Action 9481, setting forth claims 9, 10, 11, 12, 15 
and 16 of Case B in Schedule B of the amended complaint 
(App. 1-5). In answering the amended complaint, the 
Commissioner of Patents alleged unpatentability as the 
reason for refusing the claim of Schedule B, and as to 
claims 1, 2 and 3 he continued the allegation of estoppel 
and alleged further, for the first time, that these claims 
are considered unpatentable over the references cited 
below” (App. 5-6). 

Case A-1 meanwhile was prosecuted to the allowance of 
claim 29 (corresponding to claim 4 of Fiske) and to the 
final rejection of claims 2 to 5, 11, 12 and 15 to 28, in¬ 
clusive. The final rejection was affirmed by the Board of 
Appeals on March 19, 1941 (App. 180-1^), the Board 
stating as to patentability: 

‘‘This art before us shows that the water soluble salts 
of pyrophosphoric and polyphosphoric acid was old, 
and the mere substitution of one phosphate for the 
other does not appear to be a matter of patentable 
moment” (App. 182). 

Appellants thereafter filed their complaint in Civil Action 
12934. 


Proceedings and Proofs in the District Court I 

I 

The two actions were consolidated for trial and were j 
heard by Judge O^Donoghue on January 19 and 20, 1943. | 

At the start of the trial appellants withdrew claim 28 
from Action 12934 to eliminate duplication (App. 188), j 
the same claim being retained in consolidated Action 9481 j 
as claim 1 of Schedule A thereof. j 

Two witnesses skilled in chemistry and the detergent j 

arts testified for appellants (App. 13-35) and produced I 

Exliibits 3 to 11, inclusive, to illustrate the properties | 
and results of appellants" compositions and compare them i 
with the alleged prior art. j 
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Evidence of the Art Prior to Lind 


For the Commissioner of Patents, numerous patents 
were produced in evidence, among which were the follow¬ 
ing "which had been published before Lindas invention: 


Name 

No, 

Issued, 

App. 

Bernard 

374,351 

June 11,1907 

134 

(French) 


A^he 

253,554 

Sept 14,1927 

125 

(British) 

Benckiser 

273,414 

127 

July 7,1927 

(British) 

Bohme 

123 

150,589 

Jan. 16,1932 

(Swiss) 

Bohme 

130 

379,534 

Sept. 1,1932 

(British) 


Nuesslein 

1,906,484 

May 2,1933 

99 

Hydrierwerke 

584,688 

Sept. 22,1933 

143 

(German) 


These earlier issued patents show that it had been 

pro- 


posed in the art, before Lind’s invention, to use alkali 
metal orthophosphates together ^vith either soaps or syn¬ 
thetic detergents of the kind specified by Lind, for cleans¬ 
ing and washing purposes (see Bohme); and also, as 
early as 1907, to use alkali metal pyrophosphates with 
soap for general cleansing and w’ashing purposes, pro¬ 
vided tliat glycerine also be included in the composition 
to alleviate the skin irritation caused by the pyrophos¬ 
phate (see Bernard). Benckiser later taught the use of 
pyrophosphate in bleaching compositions, together with 
soap and a perborate, to counteract the tendency of the 
perborate to dissociate quickly in water. Agthe taught 
its use for the w-ashing of raw w’ool, either alone or with 
otlier agents, among which soap is mentioned, to enhance 
the specific effects of the pyrophosphate on oily matter. 

These patents, however, display no knowledge of the use 
of any phosphate compound having a higher molecular 
w'eight than sodium pyrophosphate, and none of the com¬ 
positions they describe is said to have any sudsing or 
foaming powers or stability in hard water not possessed by 
the soap or the synthetic detergent when used by itself. 
They also show no building action or improvement in the 
operation of soaps in hard water. 
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Action of Orthophosphate-Detersrents 

In actual practice, alkali metal orthophosphates, such 
as disodium and trisodium phosphate, had been used as a 
supplement to soap for many years before Lind’s inven¬ 
tion, but not as a solution of Lind’s problem or with his 
results, since the results thus secured are but little different 
from those produced by soap alone. Orthophosphate- 
soaps do not exhibit the property of sequestering calcium, 
iron or magnesium ions present in hard water, and w’hen 
they are used to wash fabrics they produce heavy precipi¬ 
tates or curds which deposit on the cloth and cause dis¬ 
coloration as well as a large increase in bone dr\* weight 
(Byerly, App. 22). The sudsing qualities of orthophos¬ 
phate-soap solutions are hardly distinguishable from those 
soap solutions lacking the orthophosphate (Byerly, App. 
22-23; Ex. 11, p. 13). 

When orthophosphate (trisodiumphosphate) is used in 
washing or water-softening the calcium and magnesium 
salts in hard water are converted into insoluble salts which 
must either be removed (by filtration) or remain as solids 
in the water during the vcashing operation (Hall patent, 
App. 92). 

Concerning the action of orthophosphate-synthetic deter¬ 
gents, Quimby testified from experience that orthophos¬ 
phates and other alkaline materials had been tried in con¬ 
nection with alkj'l sulfate and similar synthetic detergents 
but had neither proven satisfactory nor overcome the de¬ 
ficiencies of these detergents in hard water (App. 28). 
When an orthophosphate-alkjd sulfate detergent is used in 
hard water, a heavy dense precipitate is formed which 
settles in the water (Byerly, App. 15; Ex. 10, p. 1). Under 
washing conditions this precipitation deposits on fabrics 
and produces a very substantial increase in their content 
of ash or inorganic matter—^much greater than that pro¬ 
duced in using the alkyl sulfate detergent alone (Byerly, 
App. 19). . 

P3rrophosphate-Detergents 

At the time of Lind’s invention there had never been any 
commercial use of pyrophosphates in soap or synthetic- 
detergent compositions to the knowledge of the witnesses, 
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whose positions qualified them to know of such matters 
(Byerly, App. 26; Quimby, App. 34). Pyrophosphate-soaps, 
however, came into use aftenvard. 

The I evidence shows such compositions to be superior to 
orthophospliate-detergents for liard w’ater uses, but they 
still lack the properties of the polyphosphate-detergents 
specified in appellants^ claims (Byerly, App. 24; Quimby, 
App. 32). 

For example, rinse w’aters obtained by diluting pyrophos¬ 
phate-soap solutions produce precipitates in the form of a 
curd or scum w’hich tends to stick to dishes or cloth being 
washed and to fonn streaks or deposits thereon (Byerly, 
App. 23; Ex. 10, p. 14). Also, the pyrophosphate has such 
a slow rate of solubility that it cannot be used with soap to 
make satisfactory soap bars free from a grainy or sand¬ 
paper-like feel in use (Byerly, App. 23-24; Ex. 7), and it 
takes substantially more pyrophosphate to prevent soap 
precipitation in hard vrater than it takes of triphosphate 
under the same conditions (Quimby, App. 29-30; Ex. 11, 

p. 2). 

Even when pyrophosphates are used with alkyl sulfate- 
type detergents, which have greater stability in hard water 
than soap, precipitates form \vhich flocculate and settle on 
fabrics and produce large increases in the bone dry weight 
of fabrics w’ashed in the solutions. When fabrics are boiled 
in a solution of a pyrophosphate-synthetic detergent the 
deposition of precipitates on the fabrics is substantially 
twice that which occurs without boiling (Ex. 10, p. 10). 
This deposition produces discoloration, especially w’hen 
boiling is not used, and in any event it causes an objec¬ 
tionable increase of weight and harshness of feel in 
washed clothes (Byerly, App. 19-21; Exs. 3, 4, 5 and 6). 
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Evidence of Earlier Discoveries 
Published After Lind’s Invention 


The Commissioner also produced patents which issued 
after Lind’s invention, as follows: 

Name No. Filed Issued App. 


Hall 1,956,515 

Re. 19,719 
Friesenhahn 1,999,629 

Ashton 2,020,228 

Bertsch 2,026,816 

Bertsch 2,046,242 

Siefert 2,134,346 


Mar. 20,1933 Apr. 24,1934 102 
Oct. 8,1935 92 

Dec. 14,1929 Apr. 30,1935 109 
Nov. 13,1933 Nov. 5,1935 116 

Oct. 3,1931 Jan. 7,1936 110 

Dec. 5,1930 June 30,1936 118 

Aug. 15,1933 Oct. 25,1938 120 


These earlier filed copending patents describe discoveries 
made before Lind’s invention but not publicly known until 
afterward. Friesenhahn shows alkyl sulfate-type synthetic 
detergents combined with trisodium phosphate (orthophos¬ 
phate). Bertsch teaches their use with either orthophos¬ 
phate or pyrophosphate for cleansing. Ashton deals with 
an irrelevant method of cleaning and disinfecting milk con¬ 
tainers. 

Hall and Siefert, however, w’ere the patents mainly re¬ 
lied upon by the Examiner (App. 160,166). What Hall 
teaches is the use of alkali metal metaphosphates, alone or 
with a small proportion of pyrophosphate, to soften w’ater 
for general industrial or household uses. Siefert’s is a 
cleansing and bleaching composition \vhich contains an alkjd 
sulfate-type synthetic detergent together with sodium per¬ 
borate and sodium metaphosphate. Hall’s discovery goes 
further than had anyone before him, for he reveals that 
metaphosphates have the property of sequestering the 
calcium and some of the magnesium in hard water, and of 
holding these salts in a soluble but inactive condition, and 
shows that this specific property of metaphosphates is dis¬ 
tinct from the action of trisodium phosphate (orthophos¬ 
phate) and other ‘‘so-called water-softening compounds” 
which had been used, but to little advantage, theretofore 
(App. 92). 
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Action of Metaphosphate-Detergents 

The I evidence shows that even Hall’s and Siefert’s co¬ 
pending patents failed to provide detergents having the 
characteristic of appellants’ compositions. 

When metaphosphate-alkyl sulfate detergents are used 
in hard w’ater to wash fabrics, the sudsing pow’er of the 
solution is poor, and its cleansing effects are little different 
from those of the alkyl sulfate alone (Byerly, App. 16; Ex. 
10, pp. 3, 4 and 5). Heavw precipitates which tend to 
contaminate fabrics are still formed (Quimby, App. 28-29). 
When the solution is used to wash several loads of clothes, 
as is customarj’ in home laundering work, much more of 
the metaphosphate-detergent mixture is needed for satis- 
factoiy’ sudsing than when tri-phosphate—or even pyro- 
phosphate-alkj’l sulfate detergents are employed (App. 17; 
Ex. 10, p. 5). 

am m m metaphosphate apparently breaks down, I 
believe reverting to an orthophosphate form with the 
loss of sudsing and detergencv power’’ (Byerly, App. 
17). 

Metaphosphate-alkyl sulfate solutions, moreover, are 
strongly irritating to the skin (App. 18; Ex. 10, pp. 6 
and 7). 

The behavior of metaphosphate-soaps also is inadequate 
to relieve the problem of washing with soap in hard water. 
Quimby testified that his work had 

am • m the metaphosphates to be particularly 

unsatisfactorj* as a builder for soap and rather unsat¬ 
isfactory as a builder for alkyl sulphates, * * *” 
(App. 28). 

Further, 

((• • • ^.jjen metaphosphate is added to soap, the 
same amount of detergent produces less suds than 
the soap alone” (App. 30). 

Also, 

• soap built with metaphosphate is less efficient 
than soap alone” (App. 31). 

Exhibit 11, pages 3 and 4, show’s that metaphosphate 
soap combinations are actually less efficient in laundering 
operations than soap alone. 
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Other Evidence Material to the Issue* 

The polyphosphates as chemical compositions were 
known for more than forty years before Lind’s invention 
(App. 34). 

There is, however, no reference in the prior art relied 
upon to the use of polyphosphates in soap or detergent 
compositions prior to the dates of the Lind application 
(App. 34). 

There are a number of different phosphoric acids each of 
which forms a corresponding phosphate salt or salts >r\ith 
alkali metals. Triphosphates and tetraphosphates are 
alkali metal salts of triphosphoric acid and tetraphos- 
phoric acid. They are known as polyphosphates, and it is 
customary in the art to distinguish them as such from 
pyrophosphates, metaphosphates and orthophosphates, as 
Lind has done in his applications (App. 44). Pyrophos¬ 
phates may be regarded chemically as the second lowest 
compounds, next to orthophosphates, of a series of various 
chemicals called by the suffix ‘‘phosphates” (Ex. 9). Meta¬ 
phosphates are much higher phosphates, while the poly¬ 
phosphates are intermediate compounds in the series (App. 

26). 

The properties of the various phosphates, when used 
with detergents, differ in kind rather than in degree, and 
these differences could not have been predicted by any 
process of reasoning (Quimby, App. 32). 

“From my experience with the phosphates, I would not 
consider that Lind’s discoverj’ of the particularly bene¬ 
ficial effect of the polyphosphates in soap and synthetic 
detergent mixtures was merely going up the scale from 
the orthophosphates. Because of the fact that the 
metaphosphates appear to break dowm and after a ! 
period of use produce no improvement in results over | 
the orthophosphate, it is rather surprising to find that I 
the polyphosphates which are somewhat lower in the j 
scheme than the metaphosphate, do not break down | 
and exhibit superior properties • • •’» (App. 26). | 

“In my opinion, the prior art use of metaphosphates, 
orthophosphates and pyrophosphates as ingredients ' 
of cleansing compounds might have suggested experi- | 
mentation with dkali metal triphosphates and tetra- j 
phosphates as ingredients of such compounds, but the i 
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results actually obtained by the use of such triphos¬ 
phates and tetraphosphates were much better than I 
should have anticipated” (App. 27). 

Decision of the District Court 

After the trial the District Court did not render an 
opinion, but simply entered a memorandum stating: 

“Judgment for the defendant on estoppel and on 
merits” (App. 2). 

So far as the record shows there has been no analysis 

•> 

by the Court of the evidence presented by appellants to 
show invention in Lind’s discoveries but a bare conclu¬ 
sion that no invention was involved, which conclusion 
involved no apparent weighing of the evidence. 

The solicitor for the Commissioner later proposed find¬ 
ings of fact and conclusions of law, which were adopted 
by the District Court as proposed, holding appellants not 
estopped to assert claims 2 and 3 of Case B because they 
could not have been made in application 752,-162 (Case 
A-1) and because appellants did not contend that they 
could be so made (Conclusion of Law No. 2, App. 10); 
but holding appellants are estopped to assert claim 1, 
notwithstanding a finding that “the Primary Examiner 
held claim 1 not to be supported by the said application” 
(Finding No. 4, App. 8), because “Lind has consistently 
contended that claim 1 is supported by his application 
No. 752,462” (Conclusions of Law No. 1). 

On the issue of patentability, findings were made in both 
actions as follows: 

“No disclosure of the use of a synthetic detergent 
and an alkali metal triphosphate or tetraphosphate is 
found in the prior art but, it being old in the art to 
use alkali metal phosphates, metaphosphates, ortho¬ 
phosphates, and pyrophosphates, together with soaps 
and detergents, as cleaning compositions, no invention 
was involved in making a similar use of alkali metal 
triphosphates and tetraphosphates” (Finding No. 17, 
App. 10; Finding No. 15, App. 12). 

A further finding was made in Action No. 12934, as fol¬ 
lows: 

“The particular synthetic detergents recited in the 
claims here involv^ are old and have no patentable 
coaction with phosphate salts. Accordingly, there was 
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no invention involved in combining such detergents 
with the alkali salts of pyrophosphoric, triphosphoric 
or tetraphosphoric acid” (Finding No. 16, App. 13). 

The findings x)f fact contain general statements concern¬ 
ing the disclosures of the patent exhibits listed herein¬ 
above, and they conclude by stating that all of appellants’ 
claims “are unpatentable in view of the prior art” (Find¬ 
ing No. 19, App. 10; Finding No. 17, App. 13). The 
findings and conclusion nowhere distinguish between the 
effects of the patents published before Lind’s invention 
and the effects of those published afterward. They do not 
distinguish between the effects of the various phosphates 
in detergent compositions. They disregard the trial evi¬ 
dence concerning the properties, uses and results of the 
various compositions. 

STATUTES AND RULES INVOLVED 

U. S. Code, Title 35, Sec. 31 

Revised Statutes, Sec. 4886; Act of March 3, 1897, c. 
391, Sec. 1 (29 Stat. 692), as amended May 23, 1930, c. 312, 
Sec. 1 (46 Stat. 376): 

“Any person who has invented or discovered any 
new and useful art, machine, manufacture, or compo¬ 
sition of matter, or any new and useful improvements 
thereof, • • • not known or used by others in this 
country, before his invention or discovery thereof, 
and not patented or described in any printed publica¬ 
tion in this or any foreign country, before his inven¬ 
tion or discovery thereof, or more than tw’O years 
prior to his application, and not in public use or on 
sale in this country for more than two years prior to 
his application, unless the same is proved to have 
been abandoned, may, upon payment of the fees re¬ 
quired by law, and other due proceedings had, obtain 
a patent therefor”. 

U. S. Code, Title 35, Sec. 63 

Revised Statutes, Sec. 4915; Act of February 9, 1893, 
c. 74, Sec. 9 (27 Stat. 436): 

“Whenever a patent on application is refused by 
the Board of Appeals • • • the applicant, unless 
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appeal has been taken to the United States Court of 
Customs and Patent Appeals, and such appeal is 
pending or has been decided, in which case no action 
may be brought under this section, may have remedy 
by bill in equity, if filed within six months after such 
refusal or decision; and the court having cognizance 
thereof, on notice to adverse parties and other due 
proceedings had, may adjudge that such applicant is 
entitled, according to law, to receive a patent for his 
invention, as specified in his claim or for any part 
thereof, as the facts in the case may appear. And 
such adjudication, if it be in favor of the right of the 
applicant, shall authorize the commissioner to issue 
such patent on the applicant filing in the Patent Office 
a copy of the adjudication and otherwise complying 
with the requirements of law. • • • The testimony 
and exhibits, or parts thereof, of the record in the 
Patent Office when admitted shall have the same force 
and effect as if originally taken and produced in the 
suit”. 

Rules of Practice in the United States 

Patent Office—^Revised October 1, 1936 

RiUe 94: “Interferences will be declared between ap¬ 
plications by different parties for patent or for re¬ 
issue when such applications contain claims for sub¬ 
stantially the same invention which are allowable in 
the application of each party, and interferences will 
also be declared between applications for patent, or 
for reissue, and unexpired original or reissued patents, 
of different parties, when such applications and 
patents contain claims for substantijdly the same in¬ 
vention which are allowable in all of the applications 
involved: * * 

Rule 95: “Before the declaration of interference it 
must be determined that there is common patentable 
subject matter in the cases of the respective parties. 
The issue must be clearly defined and be patentable 
to the respective parties, subject to the determination 
of the question of priority. 

“In case the subject matter in controversy has been 
patented to one of the parties but is deemed by the 
examiner not to be patentable to an applicant, he 
shall call the case to the attention of the Commis¬ 
sioner.” 

Rule 109: “An applicant involved in an interference 
may, within a time fixed by the examiner of inter- 
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ferences not less than thirty days after the prelimi¬ 
nary statements (referred to in rule 110) of the par¬ 
ties have been received and approved, or if a motion 
to dissolve the interference has been brought by an¬ 
other party, within thirty days from the filing thereof, 
on motion duly made as provided by rule 153, file 
an amendment to his application containing any claims 
which in his opinion should be made the basis of in¬ 
terference between himself and any of the other 
parties. 

• •••••• 

“Any party to an interference may bring a motion 
to put in interference any claims already in his appli¬ 
cation or patent which should be made the basis of 
interference between himself and any of the other 
parties. Any party to an interference may bring a 
motion to add or substitute any other application 
owned by him, as to the existing issue, or to include 
an application or a patent owned by him, as to claims 
which should be made the basis of intereference be¬ 
tween himself and any of the other parties. Such 
motions are subject to the same conditions and the 
procedure in connection therewith is the same, so far 
as applicable, as hereinabove set forth for motions 
to amend 

Rvle llJi: “If the junior party to an interference, 
or if any party thereto other than the senior party, 
fail to file a statement, or if his statement fail to over¬ 
come the prinui facie case made by the respective 
dates of application, such party shall be notified by 
the examiner of interferences that judgment upon the 
record will be rendered against him at the expiration 
of a time fixed by the examiner of interferences, not 
less than thirty days, unless cause be shown why such 
action should not be taken. Within this period any 
of the motions permitted by the rules may be brought, 
except a motion by such junior party denying the 
patentability of any claim constituting a count of 
the interference: • • 

Rule 116: “The parties to an interference will be 
presumed to have made their inventions in the chrono¬ 
logical order in which they filed their completed appli¬ 
cations for patents clearly disclosing same; and the 
burden of proof will rest upon the party who shall 
seek to establish a different state of facts. 

“The termination of the interference by dissolution 
under rule 122 without an award of priority shall not 
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disturb this presumption, and a party enjoying the 
status of a senior party with respect to any subject- 
matter of his application shall not be deprived of any 
claim to such subject-matter solely on the ground that 
such claim was not added to the interference by 
amendment under rule 109”. 

STATEMENT OF POINTS 

1. Appellants are not estopped to assert claim 1 of 
Case B (in Appeal No. 8520) under the facts of this case 
and the applicable law. The District Court erred in con¬ 
cluding (Conclusions of Law Xos. 1 and 2, App. 10) that 
Lind is estopped as to claim 1, while not estopped as to 
claims 2 and 3, merely because he had contended, con¬ 
trary to the holding of the Patent Office, that claim 1 
could be made in the application which was involved in 
interference with the Fiske patent. The District Court 
also overlooked tlie express pro\isions of Rule 116 with 
respect to the rights of Lind as the senior and prevailing 
party in the Lind v. Fiske interference. 

2. Appellants’ claims all describe new compositions 
which have valuable new properties and results in use and 
represent a substantial advance in the detergency art. 
The claimed compositions qualify as patentable inventions 
under the patent statute. They were not taught by the 
state of the art existing before Lind’s work. The District 
Court erred in disregarding the uncontradicted evidence 
to this effect; and in failing to make findings that appel¬ 
lants are entitled to the appealed claims. 

3. The compositions claimed by appellants having been 
found novel, the District Court erred in failing to distin¬ 
guish between patents published before Lind’s work and 
patents published afterward in considering whether the 
new compositions were patentable inventions or had been 
made obvious to skilled workers by the teachings of the 
prior art. It w*as erroneous to find upon the basis of 
disclosures published after Lind’s work that the claims 
lack patentable invention despite their novelty. 

4. Finding No. 17 in Action No. 9481 (App. 10) and 
Finding No. 15 in Action No. 12934 (App. 12-13) are 
erroneous and not supported by the evidence: (a) in stat¬ 
ing, without material qualifications as to the nature and 
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results of such uses, that it was old in the art (presumably 
at the time of Lind’s inventions) to use alkali metal phos¬ 
phates, metaphosphates, orthophosphates and pyrophos¬ 
phates, together with soaps and detergents, as cleaning 
compositions; and (b) in concluding that there was no 
invention in providing compositions of soaps and deter¬ 
gents with alkali metal triphosphates and tetraphosphates 
merely because other phosphates had been used before 
with soaps and detergents. 

5. Finding No. 16 in Action No. 12934 (App. 13) is 
erroneous and conflicts with the evidence in stating as a 
general proposition that the synthetic detergents recited 
in the claims in this action (claim 15 in Appeal No. 8519) 
have no patentable coaction with “phosphate salts” and 
concluding therefrom that no invention was involved in 
compositions containing such synthetic detergents together 
with alkali metal salts of triphosphoric or tetraphosphoric 
acid. 

6. The refusal to authorize the issuance to appellants 
of claims w’hich correspond to claims of Fiske patent No. 
2,092,913 discriminates unjustly against appellants. The 
refusal of those and the other appealed claims as not 
involving invention conflicts with previous adjudications 
of the Patent Office on the same issue, which were made 
first in granting the Fiske patent and again in allowing 
claim 29 of appellants’ Case A-1, and which continue in 
effect. The District Court erred in failing to give due 
weight to these considerations in its decision of the issues 
below. After finding that appellants are not estopped to 
assert claims 2 and 3 of Case B (Conclusion No. 2, App. 
10), the refusal of the District Court to order the allow¬ 
ance of these claims involves a reversal of the Patent 
Office on the patentability of these claims as both the 
Examiner (App. 146-150) and the Board of Appeals (App. 
150-153) had rejected these claims only on the ground of 
estoppel and had indicated that but for the estoppel the 
claims are patentable to Lind. 

If the claims copied from the Fiske patent are allow¬ 
able to the applicant, then the remaining claims are like¬ 
wise allowable because they involve only generic descrip¬ 
tions of the same novel inventions as defined specifically 
in the claims of the Fiske patent. 
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Summary of Argument 

1. There is No Estoppel as to Claim 1 of Case B 

The Commissioner having held that claim 1 could not be 
made in the application (Case A-1) involved in interfer¬ 
ence with the Fiske patent, there was no basis for hold¬ 
ing appellants estopped for failure to move under Rule 
109 during the interference. The rulings of this Court in 
International Cellucotton Products Co. v. Coe^ 66 App. 
D. C. 248, 85 F. (2d) 869, and American Cyanamid Co. v. 
Coe, 70 App. D. C. 330, 106 F. (2d) 851, apply to claim 1 
as well as to the claims which the District Court held 
not subject to estoppel (claims 2 and 3 of Case B). 

Lind’s contentions that claim 1 could be made in the 
first application lack legal significance, for the Examiner’s 
holding that the claim could not be so made (App. 53) 
was effective to keep the claim out of the interference 
notwithstanding that Lind had demanded its inclusion. 
Lind appealed the Examiner’s holding that claim 28 
(claim 1 of Fiske) could not be made in Case A-1 (App. 
54) and this holding was affirmed by the Board of Ap¬ 
peals (App. 184). Thus the final holding of the Patent 
Office was that Lind could not make this claim in the 
application involved in the first interference. If it could 
not have been made in the first interference, then the 
holding of this Court in American Cyanamid Co. v. Coe 
is to the effect that no estoppel e.xists and Lind’s ineffec¬ 
tual attempts to get the claim into the first interference 
do not create an estoppel. 

The failure to move under Rule 109 did not affect the 
rights of Fiske, who was a late claimant having no posi¬ 
tion to assert in the interference proceedings, which for 
that reason was terminated summarily in Lind’s favor. 

Lind not only was adjudged to be the first inventor of 
the matter in issue in the interference, but was also the 
senior party in the proceedings. As the senior and pre¬ 
vailing party he is entitled to claim any subject matter 
of his application by the express provisions of Rule 116. 
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2. Basic Patentability of the Claims j 

Lind’s compositions plainly are new and useful and | 
contribute to the pro??ress of the detergency art. They | 
relate to patentable subject matter under the statute, j 
The only question is whether they were “invented or dis- j 
covered” in the statutory* sense or were merely obvious j 
or insubstantial departures from the prior state of the i 
detergency art. j 

The qualities and results of the new compositions in | 
terms of actual contribution to the art measure the sub- j 
stance of Lind’s advance, rather than the theoretical ! 
chemical relationship between their polyphosphate ingredi- ! 
ent and ditferent phosphate compounds which had been t 
used before in detergent compositions. ! 

The proofs in the trial court show the claimed compo- j 
sitions to be a very substantial advance in the art. They j 
lather and cleanse in hard water far more efficiently than i 
any comparable compositions known or devised before i 
Lind’s work, and in so acting they overcome the objec- | 
tionable precipitation and scum formation and the con- | 
sequent discoloration, harshness and weighting of washed j 
fabrics which have always resulted from the use of soap I 
or other detergents with hard water. The claimed poly- j 
phosphate-soaps also have distinctive qualities and utility | 
for the manufacture of bar soap. j 

The need for the claimed invention is age-old, and the [ 
problems it meets have had the attention of skilled workers ! 
in the field of w'ashing and detergency for decades. The 
ingredients of the new compositions have been known over | 
forty years, during which the value of their conjoint use i 
escaped the efforts of those endeavoring to solve the | 
problem. j 

The basic facts in determining patentability are that j 
the new compositions described by Lind meet an out- j 
standing need, the ingredients on which the compositions | 
are based have been available to the industry for over j 
forty years, and yet with thousands of skilled chemists | 
and other workers striving to improve washing or deter- j 
gency operations in the household laundries, industrial ! 
and textile operations, no one prior to Lind discovered | 
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that the polyphosphates have the property of combining 
^^dth soap and synthetic detergents to produce superior 
washing compositions. 

3. Error of Court in Not Distinguishing 
Between Prior and Copending Patents 

Both the District Court and the Board of Appeals have 
indiscriminately mixed the copending Hall and Siefert 
patents with prior art patents and have drawn improper 
conclusions from the Hall patent as to the state of the 
art prior to Lind’s invention. 

if Hall or Siefert disclosed and claimed the same sub¬ 
ject matter as Lind, this would be evidence of prior inven¬ 
tion under the decisions of this Court in Minnesota Min¬ 
ing d Mfg. Co. V. Coe, 69 App. D. C. 256, 258, 100 F. 
(2d) 429431. 

Hall and Siefert, however, do not disclose any use of 
poh'phosphates. To class the Hall and Siefert patents as 
prior published art, where, as here, they do not anticipate 
Lind’s inventions, is therefore a misuse of these patents. 

This misuse consisted of combining the teachings of 
these patents with other patents and assuming all to be 
part of the published prior art in order to justify the Dis¬ 
trict Court’s conclusion that “no invention •was involved” 
in making use of the poh’phosphates in detergent composi¬ 
tions. Any inferential teaching these references may have 
contained could not have assisted Lind because thev were 
not available to him when he made his inventions. 

4. Error in Classing All Phosphates as 
Equivalents in Detergent Compositions 

Because various compositions fall into a chemical group 
called “phosphates” both the Patent OflBce and the District 
Court erred in classing all phosphates as equivalents in 
detergent compositions. The evidence shows that the vari¬ 
ous phosphates are not equivalents in detergent composi¬ 
tions. Trisodium orthophosphate, for example, has no 
calcium sequestering properties, it merely precipitates out 
the calcium and magnesium salts in hard water as solids 
which remain in the water. Pyrophosphate forms a floccu- 
lent sticky precipitate which clings to clothes and causes 
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harshness of feel in laundered clothes and increase in 
weight. Neither orthophosphate nor pyrophosphate are 
satisfactory solutions of the hard water soap problem. If 
used in large amounts they make the water alkaline and 
harsh. 

The discovery that metaphosphate has sequestering prop¬ 
erties (i.e., the power to hold hard water salts inactively 
in solution) as set forth in the Hall patent was not made 
known to the w’orld until after Lind’s invention, and meta¬ 
phosphate is not satisfactory for use with soap or syn¬ 
thetic detergents because it reduces rather than increases 
the foaming and cleansing properties of soap and synthetic 
detergents and in the presence of synthetic detergent forms 
more precipitation than the polyphosphates. 

On the contrary the triphosphates and the tretaphos- 
phates have a unique action with soaps and synthetic de¬ 
tergents in hard water and are distinguished from all the 
other phosphates. They have superior calcium and mag¬ 
nesium sequestering properties, they do not form sticky 
deposits on the clothes or in the bathtub, and they cooper¬ 
ate with the soap or other detergents to increase the foam 
and cleansing properties markedly in hard water and to 
some extent in soft water. 

Of all the thousands of experiments and workers in 
the soap field only Lind found: 

Particularly valuable are the compositions derived 
by the use of polyphosphates, for example, those hav¬ 
ing the formxda, Na^iOio and NaJPiOn’^ (App. 44). 

5. Prior Patent Office Action as 
to Claims 1 to 3 of Case B 

Claims 1 to 3 of Case B have previously been allowed to 
Fiske in patent No. 2,092,913. In the Patent Office these 
claims were refused to Lind only on the ground of estoppel. 
When the District Court reversed the Patent Office on the 
estoppel issue as to claims 2 and 3 and at the same time 
held these claims to be unpatentable to Lind, it in effect 
reversed the Patent Office on the issue of patentability. 

The Patent Examiner had considered these claims allow¬ 
able over the prior art but had rejected them only on 
estoppel This case therefore does not present a situation 
in which consistent rejections in the Patent Office have been 
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aflBrmed by the District Court but in which the allowance 
of claims by the Patent Office over prior art has been 
reversed by the District Court and the disallowance of the 
claims by the Patent Office on estoppel has been found to be 
erroneous. 

6. Specific Patentability of the Remaining Claims 

Claims 9, 10,11, 15 and 16 of Case B are as patentable to 
Lind as claims 1, 2 and 3 for they are generic definitions of 
the same invention as is covered specifically by claims 1, 2 
and 3. Claims 1, 2 and 3 copied from Fiske define soap and 
detergelnt compositions combined with the salts of the tetra- 
phosphoric acid. Claims 9, 10, 11, 15 and 16 define the 
same invention where either of the polyphosphoric acids, 
namely^ tetraphosphoric or triphosplioric acid, are used 
with soaps and other detergents. Having prevailed over 
Fiske as to the specific invention, Lind is entitled to 
claim his generic invention. 

Claim 15 of application Case A-1 is patentable to Lind 
because it embodies a generic definition of the inven¬ 
tion allowed to Lind in claim 29. Claim 29 which was 
allowed to Lind after the Lind v. Fiske interference defines 
a detergent composition consisting of a sulfonated fatty 
alcohol with a sodium salt of tetraphosphoric acid. Claim 
15 defines the synthetic detergent generically combined 
with an alkali metal polyphosphate. Lind discovered that 
both the polyphosphates, namely, the tetraphosphate and 
the triphosphate, with synthetic detergents produce su¬ 
perior detergent compositions, and having demonstrated 
his priority over Fiske is entitled not only to the specific 
claim 29 won from Fiske but to the generic definition of 
the same invention. 


ARGUMENT 

1. Appellants Are Not Estopped to Assert Claim 1 in 
Case B Under the Facts emd the Applicable Law. 

The District Court made Findings Nos. 3, 4 and 5 and 
Conclusions of Law Nos. 1 and 2 on this issue, in Action 
No. 9481 (App. 8-10). Their substance is that appellants 
are not estopped to assert claims 2 and 3 because these 
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claims could not have been made in the application (Case 
A-1) involved in interference with the Fiske patent and 
were not urged as being supportable therein; but that 
appellants are estopped to assert claim 1 (notwithstanding 
the Examiner’s holding that it could not be made in 
Case A-1), because Lind has consistently contended that 
claim 1 is supported by Case A-1 and yet did not move 
under Rule 109 to add the claim as a count of the inter¬ 
ference. 

In International Cellucotton Products Co. v. Coe, 66 
App. D. C. 248, 85 F. (2d) 869, this Court held that the 
doctrine of res judicata, or estoppel by judgment, is the 
only basis for holding an applicant estopped to assert 
claims by reason of a previous omission to assert them in 
an interference proceeding; and in consequence it was 
held that no interference estoppel arises where the claim 
in question coxdd not have been made an issue in the 
interference. These holdings were reaffirmed in American 
Cyanamid Co. v. Coe, 70 App. D. C. 330, 106 F. (2d) 851. 

In the instant case the ruling of the Commissioner that 

there is not sufficient basis in the disclosure of the 
instant application for making claim 1 of the patent” 
(App. 53) was an official act overruling Lind’s demand 
that the claim be made an issue of the interference. This 
ruling was never changed, even though Lind contended 
that it was erroneous on his subsequent appeal to the 
Board of Appeals (App. 54). 

Therefore, unless the Commissioner’s holding when the 
issue arose is not entitled to full faith and credit, the 
principle of the cited cases applies as well to claim 1 as 
to claims 2 and 3, and the District Court should have 
held for appellants on the estoppel issue with respect to 
all three claims. 

The distinction urged upon the District Court by the 
Commissioner—that Lind consistently contended that claim 
1 could be made in Case A-1 but did not so contend 
as to claims 2 and 3—^is believed to be wholly lacking in 
legal significance. The ultimate fact which decided whether 
this claim was to be included in, or omitted from, the 
first interference was the Examiner’s decision that it could 
not be made in Case A-1. The District Court found “The 
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primary examiner held claim 1 not to be supported by the 
said application” (Finding No. 4, App. 8). This finding 
and the refusal of the Examiner and the Board of Appeals 
to change it is conclusive to the effect that claim 1 could 
not have been made an issue of the first Livd v. Fiske 
interference. If it could not have been made an issue of 
the first interference, then the decisions cited above hold 
that there is no estoppel and the contentions made by 
Lind were merely ineffectual arguments. 

Furthennore, if we assume that Lind was correct in 
presenting claim 1 in Case A-1 and in contending that 
claim 1 could be made in Case A-1, and that the Com¬ 
missioner’s holding to the contrary was incorrect and 
should not be considered binding, there still was no basis 
for holding appellants estopped to assert this claim. 
Lind’s application was filed in 1934, almost a year earlier 
than Fiske’s filing date of October 5, 1935, so that Lind 
was the senior party in the interference under the pro¬ 
visions of the first paragraph of Rule 116. Lind also was 
adjudged to be the first inventor in the interference, so 
that he was and still is entitled to claim any subject mat¬ 
ter of his application, whether or not the claims thereto 
were added under Rule 109 as part of the issue of the 
interference. This follows from the provisions of Rule 
116 that 

**• I* • a party enjoying the status of a senior party 
with respect to any subject-matter of his application 
shall not be deprived of any claim to such subject- 
matter solely on the ground that such claim was not 
added to the interference bv amendment under rule 
109 

Assuming, therefore, that claim 1 could have been made 
in the first application as Lind consistently contended, 
the estoppel holding was erroneous because there was no 
judgment against Lind upon which to base an estoppel 
and because Rule 116 precludes an estoppel against the 
senior party in an interference based upon his failure to 
add claims under Rule 109. The rule, of course, simply 
codifies the equitable principle that the first inventor of 
record, who presumptively is entitled to prevail, shall not 
be treated as though under the burden to establish his 
right. That burden lay only upon Fiske, the junior party. 
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The failure of Lind to move under Rule 109 in the in¬ 
terference proceeding did not affect the rights of Fiske. 
Fiske was a late claimant having no position to assert, 
and he received his patent, wliile Lind’s earlier-filed ap¬ 
plications were pending, only through an inadvertence 

contrarv to Rule 94. Lind was so clearlv the first in- 

• » 

ventor that the interference was terminated summarily 
under Rule 114 without the usual motion period or proofs 
of priority. There was no conduct on Lind’s part with 
reference to Fiske wiiich justifies an estoppel being set 
up in Fiske’s favor. 

The situation here involved is similar to that described 
in News Projection Corporation v. Western Union Tele¬ 
graph Co., 38 F. Supp. 854 (S. D. N. Y., 1941), as follow-s; 

“It has been observed that Rule 109 is not manda¬ 
tory ; certainly, then, there is no statutory bar created 
in terms. Nor does it appear that there was any 
fraud or misrepresentation to create an equitable es¬ 
toppel or of an estoppel based on res adjudicata or 
other legal grounds. Clearly the defendant’s position 
likewise was not impaired by the failure of the plain¬ 
tiff to move under Rule 109. True it is put to the 
burden of defense in an independent interference. 
However, the defendant had in twro other proceedings 
as well as in the instant proceeding, conceded priority 
of invention. As to the doctrine of res adjudicata, 

I cannot see how it can be applied here at all. The 
companion interferences related to particular species 
and incidentally were decided in favor of the plain¬ 
tiff. To say that because the generic claims were not 
presented they became ‘res adjudicata’ is a contradic¬ 
tion in terms and fact. It w’ould seem to be a mis¬ 
carriage of justice to bar this plaintiff on the ground 
here asserted” (p. 857, italics supplied). 

It is to be noted that claim 1 here in question is generic 
as compared to claim 4 on which the Lind v. Fiske inter¬ 
ference was decided. Claim 4 describes a detergent com¬ 
position consisting of a sulfonated alk>*l of a specific | 
formula with a sodium salt of tetraphosphoric acid, 
whereas claim 1 describes the detergent as a detergent 
having a cleansing action and the tetraphosphate as an 
alkali metal salt of tetraphosphoric acid. 


I 
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II. The Invention Lind Made is Patentable. 

The claims in the two appeals may be considered to¬ 
gether on this main issue, of patentability, for they all 
stand in substantially the same relationship to the prior 
art and possess substantially the same merits in common. 

The novelty of the claimed invention is not questioned 
by the Patent Office or the District Court. The District 
Court found that “No disclosure of the use of a synthetic 
detergent and an alkali metal triphosphate or tetraphos- 
phate is found in the prior art’^ and a like finding evi¬ 
dently was intended in Action 9481 with respect to the 
polyphosphate-soaps there claimed. That Lindas composi¬ 
tions w^re new also is plain from the evidence, for the 
Commissioner's patent exhibits, considered either singly 
or as a group, reveal no knowledge or teaching whatso¬ 
ever of the use of polyphosphate together with soap or a 
sjTithetic detergent as a cleaning composition. Both the 
Examiner and the Board of Appeals found the composi¬ 
tions to be new, and the Board stated that the prior art 
does not teach them (App. 167). That they are useful in 
the statutory sense is obvious and has never been ques¬ 
tioned. 

In these circmnstances, Lind’s compositions clearly 
qualify under the statute as patentable subject matter, for 
each is a “new and useful • • • composition of matter” 
or “new and useful improvements thereof”, not “known 
or used by others” and “not patented or described in any 
printed publication * * *, before his invention or discover}’ 
thereof” (Revised Statutes, Sec. 4885; V. S. Code Title 
35, Sec. 31). The only question remaining is whether the 
compositions were “invented or discovered” within the 
meaning of the statute or were merely obvious or insub¬ 
stantial departures from the state of the detergency art 
existing at the time of Lind’s work. 

The measure of the substance of the advance is not how 
closely or how remotely related one constituent of the new 
compositions may be to different constituents of old com¬ 
positions in terms of theoretical chemistry. If there be a 
distinct difference which has produced a distinctly new 
thing giving a new or materially improved result, it is 
immaterial how slight or great hindsight may make the 
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change of constituents appear. This principle is elemen¬ 
tary in patent law. It lies at the threshold of the issue in 
this case. The Commissioner and the court below both 
overlooked it and the significant evidence of invention 
when they held appellants’ claims lacking in patentable 
merit merely because the polyphosphate constituents speci¬ 
fied in the claims may be considered in chemistry as 
relatives of different compounds, also called by the suffix 
‘‘phosphate”, which were found to have been used before 
in detergent compositions. 

When the question of patentability is considered with 
due regard to the evidence, it is obvious that through 
Lind’s discoveries new^ things w’ere produced which give 
new’ or materially improved results. Both the polyphos¬ 
phate-synthetic detergents and the polyphosphate-soaps 
lather and cleanse in hard wrater far more efficiently than 
any comparable compositions known or devised before 
Lind’s w’ork; and while so acting they overcome, in a way 
and to an extent never realized before, the objectionable 
precipitation and scum formation and the consequent dis¬ 
coloration, harshness and wreighting of washed fabrics 
which have alw’ays resulted from the use of hard water 
w’ith soap or other detergents in household and general 
laundering work. Moreover, Lind’s poh-phosphate-soaps 
make possible the manufacture of soap bars possessing 
these unique sudsing, cleansing and non-scumming prop¬ 
erties together with the smoothness of feel or texture in 
use which is needed for salability because it is an expected 
characteristic of good commercial bar soaps (App. 13-35). 

Lind’s advance thus was clearlv a substantial advance 

•> 

in the art. No discovery of earlier date than his is able 
to achieve his results. Lind’s compositions w’ere not simply 
devised to meet a need as soon as the need arose—the 
problems of using soaps and other detergents in hard 
water have existed without an adequate remedy through 
the centuries in which soap has been used, and for decades 
they have occupied the attention of inventors and of soap 
manufacturers and industrial users of soap and the in¬ 
numerable skilled workers in their collective employ. Dur¬ 
ing more than four decades the polyphosphate compounds 
have been knowm, but not until Lind’s discovery that they 
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are particularly valuable” in detergent compositions was 
there any appreciation that polyphosphates together with 
soap or a synthetic detergent solve a problem of long 
standing in the detergency field. 

These basic facts should be more persuasive of the pres¬ 
ence of patentable merit in Lind’s advance than any an¬ 
alysis which attemi)ts by hindsight to show that skilled 
workers might or might not have been led, by the different 
and less useful teachings of the alleged prior art, to ex¬ 
periment and in experimenting to make Ijind’s composi¬ 
tions and discover their new properties and results. The 
fact is clear that the claimed compositions escaped the 
efforts of skilled workers for more than forty years dur¬ 
ing wliich polyphoshates as well as soaps and other deter¬ 
gents were available to anyone who might perceive the 
value of their conjoint use. 

It does not appear that the results achieved with other 
phosphate compounds in detergent compositions were val¬ 
uable enough to encourage experimentation with poh’phos- 
phate-detergents. The results from the use of the other 
phosphate compounds were disappointing and theoretical 
considerations indicated that the use of polyphosphate 
should be more disappointing (App. 28). The inventors 
of the patents in evidence certainly pointed to no unusual 
results and the limited accomplishments of what they dis¬ 
closed did not lead others on. 

It remained for Lind to discover and disclose the claimed 
compositions, and what he disclosed contributes in a very 
substantial way to the progress of the detergency art. 

Quimby testified: 

“As a result of that survey of the literature made in 
1937, and of the various publications on the use of 
the phosphates which I read, I would have been 
steered away from, rather than led toward, the use 
of polyphosphates in soap and detergent composi¬ 
tions. I knew from experience at that time that 
orthophosphates and other alkaline materials which 
had been used with soaps had not proven satisfac- 
tor\’ when used in connection with the alkyl sulfates 
. and synthetic detergents and had not overcome the 
deficiencies of the alk\d sulfates in synthetic deter¬ 
gents in hard waters. 

• •••••• 
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‘‘When I found further from the literature that the 
metaphosphate was the best of all phosphates as a 
calcium sequestering agent, while my own w^ork had 
already shown the metaphosphates to be particularly 
unsatisfactory as a builder for soap and rather unsat¬ 
isfactory as a builder for alkjd sulfates, I would not 
have assumed that the intermediate members of the 
series such as the pohq)hosphates and the pyrophos¬ 
phate would be any superior to the metaphosphate or 
orthophosphate.” (App. 28) 

If we follow the rule that invention is a question of fact 
to be judged by the surrounding circumstances and the 
state of the art prior to the invention, then it is obvious 
from the evidence that Lind’s discoveries are of profound 
importance and hence indicative of invention. 

The findings of lack of invention made by the District 
Court (Findings 15-17 in Action 9481 and Finding 16 in 
Action 12934) are like the finding referred to by tliis court 
in Levin v. Coe, 76 App. D. C., 347, 1942, 132 F. (2d) 589, 
55 USPQ 224: 

“When viewed in the light of the prior art and all of 
the evidence and in the light of the pertinent principles 
of law • • • Finding No. 8 to the effect that it was not 
invention to remove the solvent from the intermediate 
product of Hoffman by the method set forth in the 
appellant’s claims and to omit the last stages of Hoff¬ 
man’s process, is also clearly not supportable. The 
finding fails to reflect the facts shown by the references 
and evidence that the appellant’s process is a combina¬ 
tion of old elements producing a new result and that it 
satisfies by the production of a palatable, stable wheat 
germ of high nutritive value for human consumption 
a want which had long been recognized but unsatis¬ 
fied in the milling art” (p. 598). 

In the same case, this court had previously stated: 

“In Carbide and Carbon Chemicals Corporation v. 
Coe, 69 App. D. C. 372, 102 F. 2d 236 (40 USPQ 141) 
(19^), and again in Thornton v. Coe, 69 App. D. C. 
383,102 F. 2d 247 (40 USPQ 85) (1938), we recognized 
the principle that satisfaction by a method or device 
of an old and recognized want is highly persuasive of 
invention. The basis of that doctrine is that otherwise 
the mere skill of the art would normally have been 
called into action by the known w^ant. • * *. 



36 


In Hazeltuie Corporation v. Coe, 66 Appeals D. C. 341, 
87 F. (2d) 558, 560, this court stated: 

“That Wheeler was the first to evolve the system set 
forth in the claims and thus make an important and 
useful advance in a highly technical art is clear. 
Wheeler has thus satisfied the requirements of the 
statute entitling him to a patent, namely, ‘invented 
or discovered’ a ‘new and useful improvement’ of an 
art. To deny him a patent would be to accept theory 
in place of fact.” 

A leading case on the subject is Loom Co. v. Higgins, 
105 U. S. 580, where the Supreme Court stated: 

“But it is plain from the evidence, and from the very 
fact that it was not sooner adopted and used, that it 
did not, for years, occur in this light to even the most 
skillful persons. It may have been under their very 
eves, thev mav almost be said to have stumbled over 
it; but they certainly failed to see it, to estimate its 
value, and to bring it into notice. • • • Now that it 
has succeeded, it may seem very plain to any one that 
he could have done it as well. This is often the case 
with inventions of the greatest merit. It may be laid 
down as a general rule, though perhaps not an in¬ 
variable one, that if a new combination and arrange¬ 
ment of known elements produce a new and beneficial 
result, never attained before, it is evidence of in¬ 
vention.” (p. 591) 

See also Pennsylvania Research Corp. v. Lescarhoura 
Spavm Co., 42 USPQ 375, 379: 

“The theory of unexpectedness as a sine qua non of 
invention cannot be extended too far. While some 
discoveries are stumbled upon by accident, most of 
them are made by persons seeking to attain the de¬ 
sired result. Since most inventors are optimistic, it 
might be said most inventions are expected. The 
theory, therefore, has its limits. The limits are 
naturally incapable of precise delineation; but cer¬ 
tainly the mere circumstance that one experiments in 
the hope of attaining a desired result cannot of itself 
exclude the factor of invention once the result is 
obtained.” 
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III. As Lind’s Compositions are Novel the Tribunals 
below Erred in not Distinguishing Between What 
was Taught by Prior Art and What was Taught 
in Copending Applications. 

If the basic facts showing a proven advance in the art 
are to be overlooked and the issue of patentability is to 
be judged from the aspect of what might or might not 
have been expected of skilled workers having presumed 
knowledge of the prior art, as occurred in the tribunals 
below, there still is no basis for finding that the claimed 
compositions lack patentable merit. That they were not 
taught by the prior art was stated by the Board of Ap¬ 
peals (App. 167) and is in the findings of the District 
Court (App. 10, Finding 17). What was found below, in 
substance, was that workers would have been led, not by 
any particular teaching but by the collective knowledge 
of the art, to experiment and by experimenting to dis¬ 
cover Lind’s compositions and their practical worth. 

In reaching this conclusion the tribunals below erred, 
first, in considering the disclosures of copending patents 
as part of the collective prior art knowledge that would 
stimulate the supposed experimentation and discovery. 
Such patents were pending in secrecy and had not been 
made available to skilled workers at the time of Lind’s 
invention. The tribunals below erred again in attribut¬ 
ing to the alleged prior art teachings and effects beyond 
tiiose warranted bv the disclosures themselves and the 
evidence in the trial court. 

The Patent OflSce and the District Court referred indis¬ 
criminately to earlier-issued patents and to the Hall, Sie- 
fert and other copending patents in deciding that Lind’s 
compositions were not inventions but should have been 
expected of skilled workers at the time of Lind’s dis¬ 
closures. The copending patents, however, do not disclose 
or claim Lind’s invention so as to show prior knowledge 
by others of what Lind invented. 

The Hall and Siefert and other copending patents are 
not held to anticipate Lind’s invention but to add to the 
state of the art in such a way as to reduce Lind’s con¬ 
tribution to the status of expected skill. 
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The copending patents, however, do not and cannot add 
to the state of tlie art until tliey become publications. 
They are not knowledge available to Lind or other w’ork- 
ers in the field until they are published and as they were 
not published until after Lind made his invention, they 
cannot be used to reduce Lind’s degree of invention over 
the prior art known to or available to Lind when he 
made his discoveries. 

This treatment of the evidence below therefore was in 
conflict' with the decision of this Court in Hazeltine Cor¬ 
poration V. Coe, 66 App. D. C. 341, 87 F. (2d) 558, and 
was not justified by the later decisions in Minnesota 
Mining & Mfg. Co. v. Coe, 69 App. D. C. 256, 258, 1(X) F. 
(2d) 429, 431, and Dyer v. Coe, 75 App. D. C. 125, 125 F. 
(2d) 192,196. In the latter cases this court clearly stated: 

**It is disclosure of knowledge inconsistent with a 
later claim of first invention which is important in 
determining the effect of co-pending applications.” 

Neither Hall nor Siefert. however, claims to have had 
knowledge of the use of polyphosphates. They disclose 
only metaphosphates and pyrophosphates. 

When the question is whether inventive merit was at¬ 
tached to an advance of conceded novelty, the test is that 
stated by Judge Learned Hand and quoted later in Potil- 
sen V. Coe, 73 App. D. C. 324, 119 F. (2d) 188, 198, where 
this court stated: 

“We think moreover that the improvement made 
by the appellants, simple though it may seem from 
the point of view of hindsight, was inventive in char¬ 
acter. As said by Judge Learned Hand in Von Heusen 
Products V. Earl & Wilson, * * * ^ Is it not clear that 
the quality of a man’s inventiveness must be tested by 
reconstituting the situation as it was in the light of 
the preceding history’ of the art?’ ” 

See also. The Western States Machine Co. v. S. S. Hep- 
worth Co., 58 USPQ 102, 114 (E. D. N. Y., 1943), where 
Judge Byers stated: 

‘^In order to portray that which is known at a given 
time on a given subject, i. e., the state of the art, re¬ 
course may be had to printed publications, but that 
means printed matter to which the public mind is ex¬ 
posed. It is difficult to see how applications pending 
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in the Patent Office can be so described, prior to the 
grant of the patents upon which they are based- 
“As long ago as in 1874, it was decided by the 
Supreme Court in Bro^vn v. Guild, 90 U. S. 160, at 
211, that ‘A mere application for a patent is not men¬ 
tioned as such a bar (a “patent” or a ‘‘description 
in a printed publication”). It can only have a bear¬ 
ing on the question of prior invention or discovery 
(Italics supplied) 

When the situation confronting Lind and other skilled 
w’orkers in 1933 is reconstructed from the evidence in this 
case, excluding patents which were published subsequent 
to Lind’s invention dates, it will be seen that the art 
for a long time had used alkali metal phosphates (triso¬ 
dium and disodium orthophosphates) as an ingredient of 
(ietergent compositions, but to no important advantage in 
hard water. The orthophosphates do not work wdth soap 
so as to keep calcium, iron and magnesium ions in hard 
w'-ater from reacting with the soap and forming precipi¬ 
tates and scums that contaminate washing solutions and 
deposit on clothes being washed. The orthophosphates 
precipitate calcium and magnesium salts from hard water 
but do not sequester and hold them in solution (see Ex. 

10, p. 1). 

It is also seen that Bernard in 1907 and Benckiser in 
1929 had proposed the use of sodium pyrophosphate with 
soap in cleaning compositions, Bernard specifying the ad¬ 
dition of glycerine also to alleviate skin irritation caused 
by the pyrophosphate, and Benckiser proposing the pyro¬ 
phosphate as a means of keeping a perborate in the com¬ 
position from dissociating too quickly. Also, Agthe, 1926, 
had recommended the use of pyrophosphate in washing 
raw wool to secure specific effects on oily or fatty matter. 
Neither Bernard nor Benckiser nor Agthe, however, refers 
to hard \cater problems or attributes any special sudsing 
power or stability in hard water to the compositions they 
propose, and they do not propose the use of any phos¬ 
phate as a “builder” to work with soap so as to increase 
the sudsing and detergency power of the soap in hard 
water. 

Byerly and Quimby testified with reference to these 
closest prior art patents as follows: 
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“The British patent to Agthe, No. 253,554, describes 
the use of pyrophosphate for the washing of raw 
wooL It is not at all uncommon in some detergency 
operations to use a detergent which is not of the 
sudsing tj’pe. Raw wool is sometimes washed only 
with an alkali which reacts with the oil in the raw 
wool to form a soap and to clean the wool. Agthe 
also refers in the last paragraph of Page 1 of his 
patent to the fact that the effect of the salts of 'ihe 
pyrophosphoric acids can be essentially enhanced by 
incorporating other knowm washing agents with them. 
Agthe, however, is referring to improving the opera¬ 
tion of the pyrophosphate itself as a detergent, and 
not to improving the operation of a sudsing detergent 
by the addition of a small amount of pyrophosphate. 
“The Bernard French patent No. 374,351, which was 
published in 1907, describes the use of soap with 
pyrophosphates, but does not indicate that the pyro¬ 
phosphate has a building action on the operation of 
the soap, and does not indicate that the inventor dis¬ 
covered or knew of any beneficial action in hard 
water’’ (App. 25-26, italics supplied). 

“Neither the British patent to Agthe, No. 253,554, 
which describes the use of pyrophosphate for the 
washing of raw w’ool, and states that the pyrophos¬ 
phate may be used with other known washing agents, 
nor the Bernard French patent No. 374,351 (1907), 
which describes the use of pyrophosphates with soap, 
shows any conception of the problem to which the 
Lind inventions are directed. 

“One could read the Agthe patent and the Bernard 
patent without getting any suggestion whatsoever that 
the pyrophosphates when us^ in small proportions 
in connection with soap in hard water would build 
the sudsing and detergency action of the soap or sup¬ 
press the calcium and magnesium hardness when 
soaps are used in hard water, • • •>» (App. 34). 

None of these prior art patents shows the discovery 
that any phosphate proposed prior to Lind had the prop¬ 
erty of sequestering and holding in solution the calcium 
and magnesium salts in hard vrater so as to prevent these 
salts from entering into the washing operation and form¬ 
ing the hard water scum on clothes or the ring around 
the bathtub. 

The evidence shows further that the proposals of 
Bernard, Benckiser and Agthe had not led to commercial 
use of pyrophosphate-soap or pyrophosphate-synthetic 
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detergent compositions at the time of Lind’s invention 
(App. 26); and it shows that such compositions do not 
possess the properties or produce the results of appel¬ 
lants’ compositions. 

The orthophosphates are practically useless as builders 
for soap and synthetic detergents because they precipitate 
out instead of sequester the calcium and magnesium salts. 
The pyrophosphates had never been used commercially 
prior to Lind’s invention. They do not sequester the hard 
water salts (Ex. 10, p. 1) and when diluted form flocculent 
sticky precipitates (Ex. 10, p. 8) which settle on cloth 
and increase its weight (Ex. 10, pp. 9 and 10) and leave 
the cloth dingy and harsh (Exs. 4 and 6). The precipi¬ 
tates become more voluminous as the water is heated 
(App. 33) and the deposits substantially double if the 
clothes are boiled (Ex. 10, p. 10). The pyrophosphate is 
not as soluble as soap in water and when used in bar soap 
it gives a harsh sandpaper feel (Ex. 7). No sufficiently 
beneficial effects from pyrophosphate had been discov¬ 
ered to cause its commercial use prior to Lind’s inven¬ 
tions (App. 26 and 34). 

The step from the actualities of the art at the time of 
Lindas invention to the conclusion that the value of poly¬ 
phosphate detergents had been made obvious or clearly 
available to skilled w’orkers in the field cannot be justified 
by the evidence, and indeed was not even attempted by 
the Patent Office or the District Court. It is to be ob¬ 
served that there was no awareness in the art publicly 
known before 1934 that any chemical belonging to the 
phosphate series possessed properties of sequestering cal¬ 
cium, iron and magnesium ions in hard water solutions, 
much less an awareness that phosphate compounds existed 
which could be used in composition with a soap or a 
synthetic detergent so as to sequester such ions before 
they could react with the soap or other detergent, and in 
that way allow the detergent to suds and cleanse efficiently 
in either hard or soft water without producing scums. 

The tribunals below bridged this gap in their logic by 
referring to Hall’s and Siefert’s copending patents, and 
particularly to Hall’s discovery that the addition of 
metaphosphates to hard water results in sequestration of 
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the calcium ions, and of the magnesium ions also if a 
small I proportion of pyrophosphate is added with the 
metaphosphate. They erred, however, in considering Hall’s 
explanation, which was the first apparent recognition of 
the existence of calcium and magnesium sequestering 
properties in any phosphate compound, and Siefert’s 
teaching of metaphosphate-synthetic detergents, as part 
of the common knowledge or usage of the art before 
Lind’s work. They erred again in attributing the asserted 
effects of Hall and Siefert to phosphate compounds as 
a class, where Hall showed the lack of any class effects 
(App. 92, column 2) and Hall and Siefert pointed only to 
the use of metaphosphates, perhaps supplemented by a 
small proportion of pyrophosphate, for water-softening 
and in detergent compositions, respectively. Except for 
imputing knowledge gained from the copending Hall and 
Siefert patents into the prior art, the tribunals below 
could not have reached the conclusion that ordinary skilled 
workers should have tested the poh'phosphates for prop¬ 
erties similar to those of metaphosphates or pyrophos¬ 
phates and thereby should have arrived before Lind at 
Lind’s discovery of poh-phosphate-detergents and their 
valuable properties and results. 

IV. The Polsrphosphates-Detergents are Distinctly 
Superior to all Others, and Their Discovery Can- 
n6t be Dismissed as Involving Only a Class 
Reaction. 

Even if Hall’s and Siefert’s patents disclosing meta¬ 
phosphates had issued before Lind’s applications, there 
would have been no reason to suppose that polyphosphate- 
detergents would have particularly valuable properties 
and should be made and used in place of what the patents 
taught. The evidence shows that the polyphosphate- 
detergents have properties which differ in kind from the 
metaphosphate or pyrophosphate-detergents, and that the 
metaphosphate-detergents do not provide the remedies in 
hard water detergency which the Examiner supposed to 
exist from a reading of Hall’s discussion of the use of 
metaphosphates for general water-softening. Metaphos¬ 
phate-soaps were shown by the evidence to be less efficient 
than soap alone (Ex. 11, pp. 3 and 4), and metaphosphate- 
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synthetic detergents exhibit only limited advantages be¬ 
cause they break down in use to the orthophosphate form 
and lose such ability as they had to keep the detergent 
from reacting with hard w^ater (Ex. 10, p. 5, App. 25). 

Testifying on the assumption that all the patent ex¬ 
hibits had been available to Lindas knowledge at the time 
of his work, the witness Byerly nevertheless pointed out: 

“From my experience wdth the phosphates I would 
not consider that Lind’s discovery of the particularly 
beneficial effect of the polyphosphates in soap and 
synthetic detergent mixtures was merely going up 
the scale from the orthophosphates. Because of the 
fact that the metaphosphates appear to break down 
and after a period of use produce no improvements 
in results over the orthophosphate, it is rather sur¬ 
prising to find that the poljT)hosphates which are 
somewhat lower in the scheme than the metaphos¬ 
phate, do not break down and exhibit superior prop¬ 
erties • • •” (App. 26). 

Quimby testified: 

“I would say that the differences betw’een the vari¬ 
ous phosphates are more in the nature of differences 
in kind rather than differences in degree, and that 
these differences could not have been predicted by 
any process of reasoning. They could only have been 
determined by experimentation and test. For ex¬ 
ample, the fact that the metaphosphate, w’hich is the 
highest member in the group tends to break dowm 
would not have indicated that the polyphosphates or 
the pyrophosphates would stand up, and the fact, 
as shown in the photograph on Page 1 of this book, 
that both the orthophosphate and the metaphosphate 
when used with alkyl sulfate solutions in hard w’ater 
form precipitates w’ould not have indicated that the 
triphosphate under the same conditions would form 
a solution free of precipitation, and that the • poly¬ 
phosphates would give only a slight precipitation at 
room temperature” (App. 32-33; see also App. 28). 

The fault in the reasoning which has dismissed appel¬ 
lants’ claims as lacking patentable merit thus arose, first, 
from disregard of the basic facts showing appellants’ 
compositions to be a substantial advance in the art; sec¬ 
ond, from an erroneous concept of the makeup and effects 
of the prior state of the art in which patents subsequent 
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in date to Lind’s invention were used to supplement pa¬ 
tents prior in date; and, third, from an erroneous as¬ 
sumption that the properties and results of appellants’ 
compositions had been recognized as the properties and 
results of a supposed class reaction of which appellants’ 
compositions should be regarded as being merely another 
new and obvious member. There is no recognizable class 
action of the phosphates. 

This assumption of a class action involving the func¬ 
tions of all the “phosphates” made it easy to conclude 
that it was obvious to test and discover the value of ap¬ 
plicant’s particular polyphosphate-detergents. By the time 
appellants’ claims were reached for consideration, they, 
together with the earlier-issued and the copending dis¬ 
closures, made up a total of four distinct types of phos¬ 
phate compounds which had been proposed in some way 
or another for use in detergent compositions—the ortho¬ 
phosphates, pyrophosphates, polyphosphates and meta¬ 
phosphates. If one assumes that they are all equivalents, 
then the theoretical conclusion that the use of one does 
not involve invention over the other is easy to reach. The 
evidence, however, shows that the four phosphates are not 
equivalents of each other and have never been so re¬ 
garded in the industr>’, that all had been known and avail¬ 
able for experiment for over forty years and that inasmuch 
as the orthophosphates and pyrophosphates had not solved 
the hard water-soap problems it was unlikely that the 
higher phosphates would, particularly as the highest, the 
metaphosphate, when used with soap, reduced rather 
than increased its efficiency, and the metaphosphate after 
a period of time breaks down and shows no superiority 
over the orthophosphate (App. 28). 

V. Previous Allowance of Claims by Patent Office 
Should be Considered in Measuring Allowability 
Now. 

The reasoning applied in refusing appellants’ claims 
not only was improper but was in direct conflict with the 
reasoning of the Patent Office, on the same issue of pa¬ 
tentable merit, in the cases of other applicants who have 
been granted patents. Fiske, a late claimant, was granted 
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a patent with claims identical to claims 1, 2 and 3 of Case 
B in these appeals, covering the tetraphosphate-detergent 
species of Lind’s generic invention of polyphosphate- 
detergents. The question of invention was identical to 
that here involved, and the Patent Office held the advance 
patentable. Also, the Patent Office has allowed claim 29 
of appellants’ Case A-1, directed to tetraphosphate-alkyl 
sulfate detergents, which claim is indistinguishable from 
the claims refused in so far as concerns the extent and 
merit of Lind’s departure from the prior art. Further¬ 
more, the Patent Office granted patents to Hall, Siefert 
and others, on copending applications, w’here the depar¬ 
tures of those patents from the prior art certainly were 
no greater, and actually -were of much less value to the 
detergency art, than the advance made by Lind. 

That these existing holdings of patentability should be 
considered in deciding the issue here was the holding in 
Sharp V. Coe, 75 App. D. C. 118, 125 F. (2d) 185, 188-189; 

‘‘In respect of the question whether the allowed 
claims may be used as a measure of the patentability 
of the rejected claims: We are in agreement that the 
action of the Commissioner on allowed claims is not 
to be taken as a conclusive measure of the patent¬ 
ability of rejected claims. Patentability of the latter 
must be determined ultimately by comparison with 
the prior art. • • • But we are also agreed that, in 
connection with such other items of evidence as may 
be relevant, the action of the Commissioner on 
allowed claims can be taken into consideration in 
determining the patentability of rejected claims. • • • 
And we are agreed that what persuasive value should 
be given to the action of the Commissioner in respect 
of allowed claims is a matter which must be deter¬ 
mined in each case on its ovra facts.” 

The refusal of appellants’ claims after the allowance 
and patenting of claims on the same invention to Fiske 
involves a particularly unjust discrimination against appel¬ 
lants. The issue of a patent to Fiske instead of to Lind 
was inadvertent in the first place, because contraiy* to 
Rule 94 and to Lind’s record proof of priority. After 
Lind had demanded an interference with Fiske and had 
been adjudged the first inventor, Lind as the senior and 
the prevailing party was entitled to claim all of the subject 
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matter in his application, by the express provisions of 
Rule 116. He therefore was entitled to such claims as 
might describe the full polyphosphate-detergent invention 
he had made as well as the tetraphosphate species thereof 
claimed by Fiske. Instead, however, the Commissioner 
maintained a position adverse to Lind on the patentability 
of the generic claims, and by asking the District Court 
to hold the specific claims copied from the Fiske patent 
to be unpatentable over the prior art the Commissioner 
in effect asked the District Court to reverse the Examiner 
on the patentability of these claims. 

Both the Examiner and the Board of Appeals had re¬ 
fused claims 1 to 3 to Lind solely on the ground of 
estoppel. If the estoppel did not apply, these claims in 
their opinion, having been allowed to Fiske, were allow¬ 
able to Lind. In holding that the estoppel did not apply 
but that these claims were nevertheless unpatentable to 
Ijind because of the prior art, the District Court made a 
double reversal of the Patent Office. It reversed on estop¬ 
pel and reversed the previous allowance of these claims 
to Fiske and to Lind. 

The holding in the District Court is to the effect that 
claims 1, 2 and 3 of tlie Fiske patent are invalid for lack 
of invention, but the validity of the Fiske patent was not 
an issue before the District Court and its holding is not 
binding upon Fiske. His patent remains presumptively 
valid witli claims which bar appellants’ enjojTnent 
of the tetraphosphate-detergent species of Lind’s work. 
If the decision of the District Court is affirmed and Lind 
is not given a patent, Ifind’s assignees are faced with 
the threat of an infringement suit based on the Fiske 
patent if they proceed to use the Lind inventions in com¬ 
mercial operations. If no patent issues to Lind his 
unissued application cannot be used to show prior inven¬ 
tion in this country*. This unjustness, inequity and uncer¬ 
tainty should be removed. 

VI. Allowance of Other Claims in Case B. 

If it is held that claims 1 to 3 of Case B, which cor¬ 
respond to claims 1 to 3 of the Fiske patent, are patentable 
to Lind and that no estoppel applies to claim 1, then the 
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remaining claims should likewise be allowed to Lind, for 
they involve only generic definitions of the same invention 
which is covered specifically in claims 1 to 3. 

The relation of the remaining claims on appeal to the 
Fiske patent is showm on chart at the end of this brief. 

Claims 1 to 3 of Case B are identical with claims 1 to 
3 of the Fiske patent. Claims 9, 10 and 11 of Case B 
are the same as claims 1, 2 and 3 of Fiske, except that 
instead of claiming an alkali metal salt of tetraphosphoric 
acid as one ingredient of the detergent composition, appli¬ 
cant claims ‘‘an alkali metal salt of a poly phosphoric 
acid”. Claims 15 and 16 are identical wdth claims 1 and 2 
of Fiske, except that **tetraphosphoric acid” has been 
changed to “a polyphosphoric acid of the group consisting 
of triphosphoric acid and tetraphosphoric acid”. 

Lind specified that both the polyphosphates, namely, the 
triphosphate and the tetraphosphate wrere “particularly 
valuable’^ for building detergent and soap compositions 
and that corresponding subpolyphosphates may* be used 
(App. 58), and Quimby testified that the triphosphates 
and the tetraphosphate behave similar and are substan¬ 
tially alike (App. 33). Lind, therefore, should be allowed 
to claim his generic invention of using either of the poly¬ 
phosphates, where there is no prior art showing their use, 
and should not be confined to the specific tetraphosphate 
Showm by Fiske. 

That generic claims covering the issue of a prior specific 
interference should be allowed to the prevailing party is 
the decision of News Projection Corporation v. Western 
Union Telegraph Co., quoted at Page 31 hereof. 

VII. Allowance of Other Claims in Case A-1 

In the prior Lind v. Fiske interference, Lind was ad¬ 
judged the prior inventor and claim 29 of Case A-1 (which 
corresponds to claim 4 of the Fiske patent) w’as allowred 
to Lind. 

This claim covers specifically' a detergent composition 
containing as the synthetic detergent a sulfonated alkyl of 
a given formula and a sodium salt of tetraphosphoric acid. 

In claim 15 of Case A-1 (App. 170) Lind now seeks a 
generic definition of the synthetic detergent and seeks to 
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define the phosphate as **an alkali metal polyphosphate” 
instead of the specific sodium tetraphosphate specified in 
claim 4 of Fiske. 

Allowed claim 29 reads as follows: 

“29. A detergent composition containing a sodium 
salt of a sulphonated alk>*l of the formula 


R 


V 
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where R is a radical of from 10 to 18 carbon atoms 
and a sodium salt of tetraphosphoric acid.’’ 

Claim 15 reads: 

“15. A composition of matter comprising, a lime- 
resistent, capillary-active compound containing in the 
molecule at least one higher aliphatic radical contain¬ 
ing at least 8 carbon atoms and at least one substan¬ 
tially terminal radical of an oxygen containing acid 
selected from the group consisting of the radicals of 
the oxygen acids of sulfur, the oxj’gen acids of phos¬ 
phorus and the carboxylic radical, together with a 
phosphatic content consisting essentially only of an 
alkali metal polyphosphate” (App. 170). 

While these claims are in different forms, they cover 
the same subject matter; allowed claim 29 being a specific 
definition of the invention, and claim 15 being a generic 
definition of the same invention. Claim 15 in substantially 
its present form w’as one of the original claims in Lind 
Case A-1 (App. 51), filed on November 10, 1934. 

As there is no prior art showing the use of either of 
the polyphosphates (triphosphate and tetraphosphate) with 
synthetic detergents, Lind as the prevailing party in the 
Lhid V. Fiske interference should be allowed a generic 
claim covering the issues of the specific prior interferences, 
especially where he has had a claim in his application all 
during the interference which covered the generic inven¬ 
tion. 

Lind could not move to add such a generic claim to the 
prior Lind v. Fiske interference because Fiske was already 
a patentee and furthermore, Fiske could not have made 
such a generic claim because he only disclosed the tetra¬ 
phosphate. 
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On termination of the interference, the Examiner refused 
Lind the generic claims. 

All of the remaining claims in Case A-1 have been with¬ 
drawn on this appeal. 


Conclusion 

It is urged that: 

(1) The holding of estoppel as to claim 1 of Case B be 
reversed. 

(2) That the subject matter of the claims now on appeal 
be held patentable to Lind. 

(3) That claims 1, 2 and 3 of Case B, copied from the 
Piske patent be allowed to Lind as Lind and not Fiske is 
the first inventor of this subject matter. 

(4) That claims 9, 10, 11, 15 and 16 of Case B, which 
involve generic definitions of the specific inventions of 
claims 1 to 3 be held patentable to Lind. 

(5) That claim 15 of Case A-1 be allowed to Lind as 
distin^shing from all prior art and involving a generic 
definition of the same invention on which Lind has already 
established his priority in the first Lind v. Fiske interfer¬ 
ence. 

(6) That an order be issued authorizing the Commis¬ 
sioner of Patents to issue a patent containing claims 1, 2, 
3, 9, 10, 11, 15 and 16 of Case B, Serial No. 234,952 and a 
patent containing claim 15 of Case A-1, Serial No. 752,462. 
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^mteb States! Court of Appeals; 

DISTRICT OP COUJMBIA | 

! 

Appeal Nos. 8519 and 8520 I 

Otto Lind and the Procter & Gamble Company, | 

APPELLANTS I 

.. I 

Conway P. Coe, Commissioner of Patents, appeilee ! 

I 

I 

I 

I 

appeal from the judgment of the district court of the I 

UNITED STATES FOR THE DISTRICT OF COLUMBIA \ 

i 

BRIEF FOE THE COHHISSIONEE OF PATENTS 

ZNTBOD17CTION 

These cases involve appeals from the judgments of 
the District Court of the United States for the District I 
of Columbia, dismissing the Complaints in Civil Ac- | 
tions Nos. 9481 and 12,934, in which the appellants i 

i 

sought the allowance of certain claims for alleged in- j 
ventions in detergent compositions. In appellant's j 
brief, page 2, the appeals are withdrawn except as to | 
claims 1, 2, 3, 9, 10, 11, 15 and 16 of application No. i 
234,952 (4)^ and claim 15 of application No. 752,462. ! 

^ Throughout this brief the numbers in parentheses refer to pages I 
of appellants’ appendix. 
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APPELLANT'S APPLICATIONS 

The applications here involved (36 and 56) are di¬ 
rected to detergent compositions particularly adapted 
for washing in hard water and comprising an alkali 
metal salt of triphosphoric or tetraphosphoric acid, 
together with other soaps or detergent ingredients 
which are not alleged to be new per se. 

THE BEPEBENCES 

The various references are treated individually in 
the Findings of Fact of the lower Court (9-12). They 
show it to be old to use the alkali metal salts of meta- 
phosphoric, orthophosphoi-ic and pyrophosphoric acid 
as ingi'edients of soaps and detergent compositions 
similar to those claimed here. 

APPEALED CLAIMS 

The appealed claims appear on pages 4, 5 and 170 
of appellant’s appendix. 

SUMMABY OF ABGUMENT 

1. All United States patents granted on applica¬ 
tions filed prior to those of Lind are proper refer¬ 
ences, for whatever they disclose, whether or not the 
patents were granted before the Lind applications 
were filed. 

2. The fact that claims similar to or identical with 
the appealed claims may have been allowed by the 
Patent;Office in other cases is not controlling here. 

3. The appealed claims are unpatentable over the 
prior art. 


3 


4. The reference to polyphosphoric acids in claims 
9 to 11 of application No. 234,952 is broad enough to 
include pyrophosphoric acid and these claims are 
therefore fully anticipated by the prior art. 

5. Appellants are estopped to assert claim 1 of ap- i 

plication No. 234,952. j 

I 

ABGTJMENT I 

I 

1 

It is argued in the appellants’ brief that some | 
distinction should be made between patents issued ! 
prior to Lind’s filing dates and patents granted on | 
applications which were copending with those o? | 
Lind, the contention being, apparently, that patents i 
which were copending cannot be combined with other | 
references. This matter was discussed by this Court | 
in Minnesota Mining and Mfg. Co. v. Coe, 69 App. | 
D. C. 265, with a full citation of authorities, including | 
Alexander Milhurn Co. v. Davis-Boumonville Co., \ 
270 U. S. 390, 46 S. Ct. 324. The conclusion reached | 
\\as that Prior knowledge, clearly revealed is repug- j 
nant to the claim of first invention. This is the mean- | 
ing of the decision in the Milhurn Co. case. There | 
is nothing in the opinion to indicate that the Court | 
intended to state a formal, arbitrary rule concemiiig | 
a complete and adequate description in a single appli- | 
cation by or on behalf of a prior inventor”. Similar- ! 
ly, in L. Sonneborn Sons, Inc. v. Coe, 70 App. D. C. | 
97, the Court said: | 

I 

Appellant contends that the Bennett patent | 
is not part of the prior art, because it was ! 
not made public imtil after the filing of tlie I 
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application in the present case, and that in 
any event it cannot be combined with other 
references to defeat a claim of invention. This 
contention is answered adversely in our recent 
opinion in Minnesota Mining and Manufactur¬ 
ing Co. V. Coe, 69 App. D. C. 256, 100 F (2d) 
429 and in cases therein cited. 

It is submitted that, in view of the above authori¬ 
ties, the contention of the appellants in the present 
case is clearly untenable. 

Cei-tain of the claims which are here presented, and 
which have been held unpatentable are copied from 
a patent to Fiske, and it is urged by the appellants 
that, in view” of this fact, the holding of unpatent¬ 
ability is improper. This contention is disposed of 
by the decision of this Court in Fessenden v. Coe, 69 
App. D. C. 193, 99 F (2d) 426. In that case, claims 
which had been allowed in a patent to Feek were re¬ 
jected ip Fessenden’s application on a prior patent 
which had also been cited as a reference against Feek. 
In sustaining the rejection the Court said: 

Two wrongs cannot make a right. It was 
proper for the Commissioner to reject Fessen¬ 
den’s claims 23 and 24 as anticipated by Fortes- 
cue, notwithstanding that identical claims had 
been patented to Peek over Fortescue, if upon 
mature consideration, he concluded such claims 
to be not properly patentable over Fortescue. 
This point has been definitely determined for 
this jurisdiction in In re Orcutt, 32 App. D. C. 
345, 1909. 

The same subject was considered by the Court in 
Dyer \.\Coe 75 U. S. App. D. C. 125, Sharp v. Coe 75 
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U. S. App. D. C. 118 and Minnesota Mining and Mfg. 
Co, V. Coe 75 U. S. App. D. C. 131 and it was held 
that, while the allowance of claims by the Patent Of¬ 
fice is a factor which may be taken into consideration, 
it is in no way binding on the Court in determining 
the patentability of claims on appeal. 

The low’er Court (10-13) found as facts that the 
prior patents of record show it to be old to combine 
alkali metal phosphates, metaphosphates, orthophos¬ 
phates and pyrophosphates, with soaps and deter¬ 
gents, and that, so far as any specific detergent was 
recited in the claims it was old per se. These find¬ 
ings are clearly in accord with the record and do not 
appear to be controverted here. Additionally, the 
Hall patent No. 1,956,515 (102) discloses the use of 
alkali metaphosphate and pyrophospliate for soften¬ 
ing water. The sole issue on patentability, therefore, 
is whether, when it was old to use various alkali phos¬ 
phate salts with soaps and detergents, and was recog¬ 
nized that at least some of these salts were valuable 
as water softeners, the selection of alkali metal salts 
of triphosphoric or tetraphosphoric acid as ingre¬ 
dients of soaps or detergent compositions involved in¬ 
vention. The Court below decided this question in 
the negative and it is submitted that the record amply 
supports this decision. 

The evidence produced at the trial tends merely to 
show that the particular phosphate salts claimed are 
somewhat superior, for the purposes claimed, to the 
other phosphate salts which had been used in the prior 
art. Assuming this to be true, it does not follow that 
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invention was involved in trying the particular salts 
claimed. If it is obvious, or uninventive to try a cer¬ 
tain procedure, the fact that, when tried, it proves 
successful, even to an unexpected degree, does not con¬ 
stitute an invention. {In re Gauerke, 86 F. (2d) 330; 
hi re Kepler 132 F. (2d) 130; Orr v. Skilsaw Inc, 124 
F. (2d) 751; Naamlooze Venootschafs v. Coe 132 F. 
(2d) 751, 76 U. S. App. D. C. 313). 

The appellants appear to contend that the salts 
claimed here are so different from the phosphate salts 
used by the prior art that the use of one group would 
not suggest the use of the other. This contention is 
thought to be refuted by the language of appellants’ 
own applications, which clearly group the meta and 
pyrophosphates with those whose use is now claimed 
to be inventive. Thus application No. 752,462 (43, 44) 
contains the following statement: 

The water-soluble salts of the phosphoric acids 
poorer in water than ortho-phosphoric acid 
which are used in compounding the composi¬ 
tions of the present invention include the alkali 
metal salts of pyro-phosphoric acid, particularly 
neutral alkali metal pyro-phosphates, suitable 
salts being sodium acid pyro-phosphates, neutral 
sodium pyro-phosphate and potassiinn pyro¬ 
phosphate. Compositions suitable for the same 
or different purposes may be made with other 
phosphates such as the alkali metal meta-phos- 
phates as sodium and potassium meta-phosphates 
or, polymeric forms of such phosphates. Par¬ 
ticularly valuable are the compositions derived 
by the use of polyphosphates, for example, those 
having the formula NasPsPw and NaePiOw. 
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The last two substances referred to are sodium tri 
and tetraphosphate. Similarly, in application No. 
234,952 (58), the following statement appeai-s: 

The phosphate salts constituting another com¬ 
ponent of the compositions of the present in¬ 
vention may be referred to collectively as the 
water soluble salts of those phosphoric acids 
having fewer molecules of water or a smaller 
proportion of water molecules than orthophos- 
phoric acid, which terminology includes the 
pyrophosphates, the metaphosphates and the 
polyphosphates. 

Further in some of the claims formerly presented, 
as for example claim 12 (4), the applicant claimed 
the use of a salt “selected from the group consisting 
of pyrophosphoric and polyphosphoric acids.” The 
polyphosphoric acids include tri and tetraphosphoric 
acid, the salts of which are claimed here. The appli¬ 
cant thus recognized that there was a sufficiently close 
relationship between these phosphates to justify their 
inclusion in a single claim. The grouping of sub¬ 
stances in a claim of this type is proper only when 
the substances have “a community of chemical or 
physical characteristics definitely recognized in scien¬ 
tific classification” {In re Swenson and Jewett 132 F. 
(2d) 336). 

It thus clearly appears that the appellants recog¬ 
nized the close relationship between the phosphates 
whose use was old in the prior art and those whose 
use is now claimed to be patentable, and in view of 
this close relationship it seems clear that the use of 
the prior art phosphates would have suggested experi- 

.V.9543—43-2 
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mentation with those covered by the appealed claims. 
This conclusion is strengthened by the testimony of 
tlie appellants’ witnesses Byerly and Quimby, each 
of whom testified (27, 35) that in his opinion the prior 
art “might have suggested experimentation with 
alkali metal triphosphates and tetraphosphates,” but 
that the results obtained bv the use of these materials 
were better than the witnesses would have expected. 

The record thus clearly supports the conclusion of 
rlie lower Court that there was no invention in trying 
tri and tetraphosphates in the combinations claimed 
Iiere and, as alreadv noted, if there was no invention 
ill making the trial, there could be no invention in 
finding I that the result was satisfactoiy. As was 
ix>inted out by this Court in Naamlooze Venootschafs 
V. Coe, supra, it does not follow from the fact that 
prevision is not certain in chemistry, that every use¬ 
ful result attained through experiment is patent- 
able. The routine i)rocedure followed in exi)eri- 
mental laboratories is to select cei-tain materials and 
methods which, on the basis of prior work appear to 
give some i>rospect of success, and to determine ex¬ 
perimentally what result they will actually yield. 
Xaturally, results sometimes equal, sometimes exceed 
and sometimes fall below expectations. If this were 
not the!case, experiments would not be necessaiy. It 
seems clear, however, that an invention is not made 
whenever such a routine experiment is imexpectedly 
successful. It is submitted that the appellants have 
done no more than tiy an obvious procedure and, 
accordingly, are not entitled to a patent containing 
the apx)ealed claims. 
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It is to be noted that claims 9 to 11 of application | 
No. 234,952 (4) are not limited to tri and tetraphps- | 
phates, but cover salts of polyphosphoric acids broadly. | 
It was conceded by the appellants’ witnesses Byerly j 
(27) and Quimby (35) that “there is probably some i 
authority” for classing pyrophosphates as pol 3 T)hos- | 
phates. In its decision in Jn re Carr 297 Fed. 542, | 
54 App. D. C. 283 this Court said “We have uniformly | 
iniled that claims will be given the broadest interpre- | 
tation of which they reasonably are susceptible.” I 
Obviously an interpretation for which the appellants’ | 
witnesses admit that there is some authority must be I 
one of which the claims are “reasonably susceptible” I 
and, accordingly, claims 9 fo 11 should be construed | 
as including salts of pyrophosphoric acid. They are | 
thus fully anticipated by the British patents to Agthe | 
(125) and Benckiser (127) as well as the French pat- j 
ent to Bernard (134), and the decision below should I 
be affirmed as to these claims even if it be held that j 
the use of tri and teti^aphosphates involved invention. | 
Claim 1 of application No. 234,952 (4) is claim 1 of | 
Fiske patent No. 2,092,913. This claim was first pi*e-1 
sented by the appellants in application No. 752,462, j 
together with claim 4 of the Fiske patent. The ex-1 
aminer declared an interference on the basis of claim j 
4 but held (53) that claim 1 was not supported by the | 
disclosure of application No. 752,462 and stated that ! 
if the appellants desired further to contest their right I 
to claim 1 they should proceed by appropriate action | 
in the interference. This action was in accord withj 
the second paragraph of Rule 94 of the Rules of Prac-1 


[ 


I 
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tice in the United States Patent Ofi&ce, which provides 
that: 

When claims are copied from a patent and 
the examiner is of the opinion that the appli¬ 
cant can make only some of the claims so copied, 
he shall notify the applicant to that effect, state 
why he is of the opinion he cannot make the 
claims and state further that the interference 
will be promptly declared and that the appli¬ 
cant may proceed under rule 109 if he further 
desires to contest his right to make the claims 
nbt included in the declaration of the inter¬ 
ference. 

Des])ite this warning by the examiner, the appel¬ 
lants made no attempt to include claim 1 in the in¬ 
terference and, accordingly, after the termination of 
the interference, the claim was rejected on the ground 
of estoppel. Appellants continued to assert their 
right to present the claim in the application No. 752,- 
462, by appeal to the Board of Appeals and by a suit 
under R. S. 4915, and they also presented the claim 
in newly filed application No. 234,952. At the trial 
below, the claim was withdrawn from application No. 
752,462. It is to be noted that application No. 234,- 
952 was not filed until after the Piske patent issued 
and that, the record contains no evidence of invention 
by the appellants prior to Fiske's filing date, except 
application No. 752,462. The appellants avoid the 
Fiske patent as a reference, therefore, only on the 
theory that the last mentioned application will support 
claim 1. 

The law of estoj^pel in cases of the present type, as 
applied by this Court, is summed up ii American * 


CycmmUd Co. et al. v. Coe, 106 F. (2d) 851, 70 App. | 
D. C. 330, where the conclusioii is reached that estoppel | 
extends to all claims which are readable on each of 
the interfering applications, but to no others. In the | 
present case the appellants still contend that claim 1 | 

is readable on the application which was in interfer¬ 
ence with the Fiske patent and, as above noted, imless j 
it is so readable they have no standing here on the ! 
basis of application No. 234,952. They contend, how- | 
ever, that because the examiner once made a holding, 
in which they have never acquiesced, that the claim 
was not so readable, they are absolved from all re¬ 
sponsibility of proceeding in the manner required by 
the Patent Office rules and by the decision of this 
Court. 

It is not thought that this position is sound. Estop¬ 
pel depends upon whether or not the claim is actiLoUy 
readable on the interfering cases, and not on some ! 
opinion as to whether it is so readable. Since the | 
appellants considered that the examiner was in error j 
in denying them the right to make claim 1 in applica- i 
tion No. 752,462, they should have sought a review of j 
his holding in the manner prescribed by the rules, and | 
expressly suggested to them by the examiner. Having j 
failed to do this, they should not be allowed to assert ! 
the claim now. The appellants, moreover, are taking I 
inconsistent positions in contending, on one hand, that | 
they can avoid estoppel on the theory that claim 1 is ! 
not readable on application No. 752,462, and on the j 
other that they can avoid the Fiske patent on the j 
theory that it* is readable thereon. It is submitted j 
that, since they have always contended, and must still | 
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contend, that the claim is so readable, they are not in 
a position to complain when the doctrine of estoppel 
is applied on the basis of the correctness of such 
contention. 

It is desired to direct attention to a statement in 
appellants’ brief which may be misleading. It is 
stated on page 24 of the brief that “The final holding 
of the Patent Office was that Lind could not make this 
claim in the application involved in the first interfer¬ 
ence”. Actually, the Board of Appeals did not pass 
on the right to make the claim in that application, but 
only on the question of estoppel (138, 139). 

CONCLUSION 

It is submitted that all the appealed claims were 
properly held to be unpatentable over the prior art 
and that the holding that appellants are estopped to 
assert claim 1 of application No. 752,462 was also 
correct. 

Respectfully submitted, 

W. W. Cochran, 

Solicitor, United States Patent Office, 

Washington, D, C,, 

Attorney for Commissioner of Patents. 

E. L. Reynolds, 

Of Counsel. 

November 1943. 
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In the District Court of the United States for the 

District of Columbia 

Civil Action No. 9481 
The Procter & Gamble Co., plaintipp 

V. 

CoNWAT P. Coe, Commissioner op Patents, 

DEPENDANT 

judgment 

This cause having come on to be heard and having 
been tried in open court and argued by counsel for the 
respective parties upon the pleadings and proofs ad¬ 
duced and submitted to the Court, 

It is adjudged this 23d day of February, 1943 that 
the complaint in this case be, and the same hereby is 
dismissed with costs against the plaintiff. 

Daniel W. O’Donoghue, 

Jtistice. 

Approved as to form: 

Attorney for Plaintiff, 

(17) 



•In the District Court of the United States for the 

District of Columbia 

Civil Action No. 12,934 

Otto LiIkd and The Pbocteb & Gamble Co., plaintifps 

V. 

Conway P. Coe, Commissioner op Patents, 

defendant 

JUDGMENT 

This cause having come on to be heard and having 
been tried in open court and argued by counsel for the 
respective parties upon the pleadings and proofs ad¬ 
duced and submitted to the Court, 

It is adjudged this 23d day of February, 1943, that 
the complaint in this case be, and the same hereby is 
dismissed with costs against the plaintiffs. 

1 Daniel W. O’Donoghue, 

Justice. 

Approved as to form. 

Attorney for Plaintiffs. 
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1 . 

PLEADINGS, DOCKET ENTRIES AND OTHER PAPERS 
DESIGNATED BY APPELLANT. 

1 Endorsed: Filed Dec 1 1942 Charles E. Stewart, 
Clerk 

III the District Court of the United States 
for the District of Columbia. 

Civil Action File No. 9481 

Otto Lixu, (Trimmstrasse 10, Dusseldorf, Germany, and 
The Pkoctee Gamble Company, a corporation of the 
State of Ohio, of Cincinnati, Ohio; G^v\'nne Building, 
('incinnati, Ohio, Plaintiffs. 

V. 

Conway P. (’oe Commissioner of Patents, United States 
Patent Office, Washington, D. (’., Dtffendant. 

Ciril Action for Issuance of a Patent 
Ameuflcd Bill of Complaint 

1. The action arises under Revised Statute Section 4915 
(U. S. (’.'Title M5, Sec. (>•{). Xo appeal has been filed in the 
United Slates ('onrt of Customs and Patent Appeals under 
Revised Statute 4911 (U. S. C. Title 35, Sec. 59a). 

2. On the 14th day of October, 1938, the plaintiff, Otto 
Lind, duly ir.ade apidication in writing in the United States 
Patent Office for grant of Letters Patent entitled “Bleach¬ 
ing and (’leansing Compositions”, which appliation was 
given Serial Xo. 234,952, and which application was based 
on an earlier filed application Serial Xo. 752,462, filed on 
or about Xovember ID, 1934, by the same Otto Lind, which 

ap]jlicalion in turn was based on a corresponding 

2 foreign a])plication filed on or about November 15, 
1933, by the same Otto Lind, or his representatives 

or assigns, in Germany, Serial Xo. H. 138,085 IVb/12g; and 
also on ah earlier application Serial No. 757,891, filed on or 
about December 17, 1934, by the same Otto Lind, which in 
turn was based on two corresponding foreign applications, 
one of which was filed on or about December 21,1933, by the 



same Otto Lind, or his representatives or assijms, in Ger- j 
many, Serial Xo. H. 138,472 IVa/'Si; and the other of which | 
was filed on or about May 5, 1934, by the same Otto Lind, j 
or his representatives or assigns, in Germany, Serial Xo. | 
H. 139,968 IVa/8i. | 

3. The plaintiff. The Procter & Gamble ('oni])any, of Cin- j 
cinnati, Ohio, is the owner of the entire rierlit, title and in- j 
terest in and to the said application Serial Xo. 234,952 by | 
virtue of certain assignments duly recorded in the United 
States Patent Office, Liber G-186, Page 636. 

4. That the defendant finally and unjustly refused to al¬ 
low the claims which appear in Schedule A attached hereto 
and made a part hereof, and tliat the defendant finally 
and unjustly refused to allow the claims which appear in I 
Schedule B attached hereto and made a part hereof. ! 

5. That on June 18, 1940, the Board of Appeals unjustly I 
affirmed the final refusal of the said claims as set forth in | 
Schedule A, and that on Xoveinl)er 26, 1942, the Board of ' 
Appeals unjustly affirmed the final refusal of the said claims j 

as set forth in Schedule B. I 

3 IVherefore, the plaintiffs demand that this Honor- | 

able Court adjudge that the applicant, Otto Lind, is j 
entitled to receive a patent with the claims of Schedule A | 
herein and the claims of Schedule B herein, or such other | 
or modified claims as the Court may find patentable, and | 
that this Court authorize the defendant to issue such patent | 
to the plaintiff. The Procter Gamble rom])any. as as-1 
signee of the plaintiff Otto Lind. I 

ROBERT C WATSOX | 

Aitorney for Plainiijfs i 

815 Fifteenth Street, X. IV. ! 

Washington, D. C. 1 

XELSOX LITTELL, i 

Of Consel I 

I hereby consent to this amendment of the complaint. | 

W. W. COCHRAX, I 

Attorney for Defendant. i 


Dec. 1, 1942. 
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4 Endorsed: Filed Dec 1 1942 Charles E. Stewart, 
Clerk 

Schedule A 

Claims iFirially Rejected—Application Serial No. 234,952 

1. A detergent composition containing a detergent having 
a cleansing action and an alkali metal salt of tetraphos- 
phoric acid. 

2. A water-soluble soap composition containing a soap 
and an alkali metal salt of tetraphosphoric acid. 

3. A washing liquid containing water and a water-soluble 
soap composition containing a soap and an alkali metal 
salt of tetraphosphoric acid. 

5 'Endorsed: Filed Dec 1 1942 Charles E. Stewart, 
Clerk 

Schedule B 

Claims Finally Rejected—Application Serial No. 234,952 

9. A detergent composition containing a detergent hav¬ 
ing a cleansing action and an alkali metal salt of a poly- 
phosphoric acid. 

10. A water-soluble soap composition containing a soap 
and an alkali metal salt of a polyphosphoric acid. 

11. A washing liquid containing water and a water-soluble 
soap composition containing a soap and an alkali metal 
salt of a polyphosphoric acid. 

12. A composition for washing, cleansing and bleaching 
purposes including sodium perborate in sufficient amount 
to give when in solution a bleaching effect, a water-soluble 
salt of a phosphoric acid selected from the group consist¬ 
ing of pyrophosphoric and polyphosphoric acids and the 
sodium salt of sulfated fatty alcohols containing more than 
8 carbon atoms in the molecule. 

15. A detergent composition cont/^ining a detergent hav¬ 
ing a cleansing action and an alkali metal salt of a poly- 
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phosphoric acid from the group consisting of triphosphoric 
acid and tetraphosphoric acid. i 

16. A water soluble soap composition containing a soajp 
and an alkali motal salt of jiolyphosphoric acids of tlie 
group consisting of tripljosplioric acid and tetraphosphorlic 

acid. I 

I 

• • • * • • • • 

6 it/ Auamdefl ('outplaint j 

To the JJonoiciblr thr J nut ices of I in District Court of tie 
United Statc.c for the District of Cohnnhia. \ 

1. The defendant admits the allegations of ijaragraph |l. 

2. He admit the allegations of }>aragraph 2 except tjie 

allegation that application No. 234,952 was duly filed. Tl[is 
allegation he denies. | 

3. He admits the allegations of paragraph 3. | 

4. He admits that he lias finally refused to allow claiihs 
1, 2, 3, 9, 10, 11. 12, 15 and 16 of apyjHcation No. 2.349.$2, 
which claims are set out in schedules A and B attached jto 
the amended complaint. He denies that his refu.sal is un- 
just. 

5. He admits that on June 18, 1940 the Board of .Ap¬ 
peals of the Patent Office affirmed the final rejectioTi !of 
claims 1, 2 and 3 of the said ajjplication. He denies tlfat 
the refusal was unjust or that the ])laintiff is lawfully (j^n- 
titled to a patent containing said claims, as it is deemjed 

that plaintiff is estopT)ecl from obtaining an alloiw- 

7 ance of said claims for reason^ set forth in the stajte- 
ment of the examiner, dated September 11, 19.39, a|nd 

in the decision of the Board of ,\!)])eals, dated June 19,19|4-0. 
He further states that the refusal of clahns 1. 2 and 3 ^^|'as 
proper for the reason that these claims are considered ijm- 
patentable over the references cited below. He admits tlliat 
on November 26, 1942 the Board of Appeals affirmed Jhe 
.final rejection of claims 9, 10, 11, 12, 15 and 16 of the said 
application. He denies that the refusal of these claims ^|'as 
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unjust or that the plaintiff is lawfully entitled to a patent 
containing any of these claims, as it is deemed that the claims 
are unpatentable in view of the references cited below and 
for the reasons given in the Examiner's Statement, dated 
June 2, 1942, in the Examiner's Report dated November 
20,1942, and in the decision of the Board of Appeals, dated 
November 26, 1942. Copies of the above mentioned Exam¬ 
iner's Statements, Examiner^s Report and Decisions of the 
Board of Appeals will be furnished at the trial. 

The references above referred to are as follows: 


Agthe (Br.) 

253,554 

Sept. 

14, 1927 

Benckiser et al (Br.) 

273,414 

Julv 

m 

7, 1927 

La Ports (Fr.) 

722,359 

Dec. 

29, 1931 

Nuesslein 

1,906,484 

May 

2, 1933 

Steverlynch (Fr.) 

717,011 

Mav 

* 

22, 1933 

Bernard (Fr.) 

374,351 

Apr. 

15, 1907 

Hall (Reissue) 

19,719 

Oct. 

8, 1935 

Ashton 

2,020,228 

Nov. 

5, 1935 

Bertsch 

2,026,818 

.Tan. 

7, 1936 

Bertsch 

2,046,242 

.Tune 

30, 1936 

Friesenhahii 

1,999,629 

Apr. 

30, 1935 

Siefert 

2,134,346 

Oct. 

25, 1938 


Profert of copies of these references is hereby made. 

W. W. COCHRAN, 

i Solicitory United States Patent 

Office. Washington, D. C., 

Attorney for Defendant 

December 3,1942. 

• ••••••••• 
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25 Endorsed Filed Jan 28 1943 diaries E. Stewart, 
Clerk 

1 

In the District Court of United States for the | 

District of Columbia. | 

No. 9481. I 

Civil Action. | 

I 

Lind et al. 

V. 

Coe. 

No. 12,934. 

Civil Action. I 

I 

I 

Lind et ae. j 

i 

V. 1 

i 

Coe. i 

I 

Consolidated for Trial ! 

I 

Memorandum \ 

I 

Judgment for Defendant on Estoppel and on Merits. ! 

Notify counsel. j 

DANIEL W. O’DONOGHUE, | 

Jany 28th, 1943 Justice. I 
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26 Endorsed Filed Feb 23 1943 Charles E. Stewart, 
Clerk 

In the District Court of the United States for the 
District of Columbia. 

Civil Action 
No. 9481 

The Procter & Gamble Co., Plaintiff. 

V. 

Cox way P. Coe. Commissioner of Patents, Defendant. 

Findings of Fact 

1. This is ail action under R. S. 4915 (U. S. title 35, sec. 
63) in which it was sought to have the Court find that the 
plaintiff, ’ The Procter and Gamble Co., as assignee of the 
application of Otto Lind, Serial No. 234,952, is entitled to 
have issued to it a patent containing claims 1, 2, 3, 9, 10, 
11, 12, 15 and 16 of the said application. 

2. The Lind application here involved relates to bleaching 
and cleansing composition, and discloses such a composi¬ 
tion comprising a synthetic detergent or a soap, an oxidiz¬ 
ing agent such as sodium perborate and the alkali metal 
salt of pyrophosphoric, triphosphoric or tetraphosphoric 
acid. 

3. Claims 1, 2 and 3 of the Lind application are copies 
of claims of the patent to Fiske, No. 2,092,913. 

4. Claim 1, together with another claim copied from the 
Fiske patent, was presented in Lind application No. 752,- 
462, with a request that an interference be declared be¬ 
tween that application and the patent. The primary ex¬ 
aminer held claim 1 not to be supported by the said applica¬ 
tion, and set up the interference on the other claim 

27 alone, advising Lind that, if he desired further to 
contest his right to make claim 1 he could proceed 

under Rule 109 in the interference. Lind made no attempt 


under Rule 109 to include claim 1 in the interference, ai- 
though this claim was still retained in application N<|). 
752,462, and still appears therein. After the termination <if 
the interference, in which priority was awarded to Lind, 
he filed the application here involved, containing claim 

5. Claims 2 and 3, copied from Fiske patent 2,092,91^, 
could not have been made in the Lind application, Nb- 
752,462, which was involved in the interference with Piskfe. 

6. The patent to Hall, No. 1,956,515, and the correspond¬ 

ing reissue patent No. 19,719 disclose the use of alkali met^l 
metaphosphates and pyrophosphates for softening wat^r 
that is to be used in washing. j 

7. The patent to Nuesslein, No. 1,906,484, discloses a syn¬ 
thetic detergent of the kind used by Lind. ! 

8. The patent to Friesenhahn, No. 1,999,629, discloses |a 

cleaning composition comprising a synthetic detergent 
of the kind used by Lind and the phosphate or orthophos¬ 
phate salt of an alkali metal. j 

9. The patent to Bertsch, No. 2,026,816, discloses a was^i- 

ing composition comprising a synthetic detergent of tlje 
kind used by Lind, sodium perborate and a soluble phos¬ 
phate. i 

10. The patent to Ashton, No. 2,020,228, discloses a cleaiji- 

ing composition comprising a chlorine-supplying mi- 
28 terial and an alkali metal metaphosphate or pyro¬ 
phosphate. I 

11. The patent to Bertsch, No. 2,046,242, discloses ja 

cleaning composition comprising a sulphonated fatty alco¬ 
hol and an alkali metal salt of pyro- or orthophosphoric 
acid. I 

12. The patent to Siefert, No. 2,134,346, discloses a clean¬ 

ing composition comprising a synthetic detergent of the 
kind used by Lind, sodium perborate and sodium met^- 
phosphate. | 

13. The Swiss patent to Bohme, No. 150,589, shows la 

cleaning composition comprising a synthetic detergent <j)f 
the kind used by Lind and an alkali metal phosphate. 
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14. The British patent to Agthe, No. 253,554, discloses 
a cleaning composition comprising a soap or washing agent 
and sodium pyrophosphate. 

15. The British patent to Beiickiser, No. 273,414, discloses 
a cleaning composition comprising soap, a perborate and an 
alkali metal pyrophosphate. 

16. The French patent to Bernard, No. 374,351, discloses 
a cleaning composition comprising soap and an alkali pyro¬ 
phosphate. 

17. No disclosure of the use of a synthetic detergent and 
an alkali metal triphosphate or tetraphosphate is found in 
the prior art but, it being old in the art to use alkali metal 
phosphates, metaphosphates, orthophosphates, and pyro¬ 
phosphates, together with soaps and detergents, as clean¬ 
ing compositions, no invention was involved in making a 
similar use of alkali metal triphosphates and tetraphos- 

phates. 

29 18. Sodium perborate being known as an oxidizing 

agent, and having been used as such in cleaning com¬ 
positions, its use in the particular compositions employed 
by Lind did not involve invention. 

19. All the claims included in the complaint are unpat¬ 
entable in view of the prior art. 

Conclusions of Law 

1. Since Lind has consistently contended that claim 1 is 
supported by his application No. 752,462, it was his duty 
to move, under Rule 109, to include this claim as a count 
of the interference involving that application and the Fiske 
patent from which claim 1 was copied. Not having done 
so, Lind is estopped to assert the claim now. 

2. Since claims 2 and 3 could not have been made in 
application No. 752,462, and plaintiff did not contend that 
they could be so made, the plaintiff is not now estopped to 
assert these claims. 

3. The plaintiff is not entitled to a patent containing any 
of claims 1, 2, 3, 9,10,11,12,15 and 16 of Lind application 
No. 234,952, 


I 


4. The Complaint should be dismissed as to all the claims | 
involved. | 

DANIEL W. 0 ’DONOGHUE | 

Feb. 23rd, 1943 Justice j 

I 

30 Endorsed: Filed Feb 23 1943 Charles E. Stewart, i 
Clerk j 

I 

In the District Court of the United States for the | 

District of Columbia | 

Civil Action j 

No. 12,934 I 

I 

Otto Lind and The Procter & Gamble Co., Plaintiffs, | 

I 

I 

V. I 

I 

Conway P. Coe, Commissioner of Patents, Defendant. | 

i 

i 

Foldings of Fact ! 

1. This is an action under R. S. 4915 (U. S. C. title 35, j 

sec. 63) in which it was sought to have the Court find that | 
the plaintiffs, Otto Lind, as applicant of application No. j 
752,462 and The Procter and Gamble Co., as assignee of that l 
application, are entitled to have issued to them a patent | 
containing claims 2, 3, 4, 5, 11, 12, 15 to 28, inclusive, and! 
30 to 42 inclusive, of the said application. j 

2. At the trial the plaintiffs discontinued the action as toi 

claims 28 and 30 to 42 inclusive. i 

3. The Lind application here involved relates to bleach-i 

ing and cleansing a synthetic detergent, an oxidizing agent 
such as sodium perborate and the alkali metal salt of pyro-j 
phosphoric, triphosphoric or tetraphosphoric acid. i 

4. The patent to Hall, No. 1,956,515, and the correspond-} 
ing reissue patent. No. 19,719, discloses the use of alkali 
metal metaphosphates and pyrophosphates for softenin 
water that is to be used in washing. 


I 

I 

I 
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5. The patent to Nuesslein, No. 1,906,484, discloses a syn¬ 
thetic detergent of the kind used by Lind. 

31 6. The patent to Friesenhahn, No. 1,999,629, dis¬ 
closes a cleaning composition comprising a synthetic 

detergent of the kind used by Lind and the phosphate or 
orthophosphate salt of an alkali metal. 

7. The patent to Bertsch, No. 2,026,816, discloses a wash¬ 
ing composition comprising a synthetic detergent of the 
kind used by Lind, sodium perborate and a soluble phos¬ 
phate. 

8. The patent to Ashton, No. 2,020,228, discloses a clean¬ 
ing composition comprising a chlorine-supplying material 
and an alkali metal metaphosphate or pyrophosphate. 

9. The patent to Bertsch, No. 2,046,242, discloses a clean¬ 
ing composition comprising a sulphonated fatty alcohol 
and an alkali metal salt of pyro- or orthophosphoric acid. 

10. The patent to Siefert, No. 2,134,346, discloses a clean¬ 
ing composition comprising a synthetic detergent of the 
kind used by Lind, sodium perborate and sodium meta¬ 
phosphate. 

11. The Swiss patent to Bohme, No. 150,589, shows a 
cleaning composition comprising a synthetic detergent of 
the kind used by Lind and an alkali metal phosphate. 

12. The British patent to Agthe, No. 253,554, discloses a 
cleaning composition comprising a soap or washing agent 
and sodium pyrophosphate. 

13. The British patent to Benckiser, No. 273,414, discloses 
a cleaning composition comprising soap, a perborate and 
an alkali metal pyrophosphate. 

14. The French patent to Bernard, No. 374,351, discloses 
a cleaning composition comprising soap and an alkali pyro¬ 
phosphate. 

32 15. No disclosure of the use of a synthetic deter¬ 
gent and an alkali metal triphosphate or tetraphos- 

phate is found in the prior art, but, it being old in the art 
to use alkali metal phosphates, metaphosphates, ortho¬ 
phosphates and pyrophosphates, together with soaps and 
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detergents, as cleaning compositions, no invention was in¬ 
volved in making a similar use of alkali metal triphos¬ 
phates and tetraphosphates. 

16. The particular synthetic detergents recited in the 
claims here involved are old and have no patentable co¬ 
action with phosphate salts. Accordingly, there was no 
invention involved in combining such detergents with the 
alkali salts of pyrophosphoric, triphosphoric or tetraphos- 
phoric acid. 

17. All the claims set forth in the complaint are unpatent¬ 
able in view of the prior art. 

Conclusions of Law 

1. The plaintitfs are not entitled to a patent containing 
any of claims 2, 3, 4, 5, 11, 12, 15 to 28, inclusive, and 30 to 
42, inclusive. 

2. The Complaint should be dismissed as to all the claims 
involved. 

DANIEL W. O’DONOGHUE 
Peb. 23rd, 1943. Justice 

• ••••••••• 


n. 

TESTIMONY DESIGNATED BY APPELLANT. 

37 Endorsed: Filed Feb 23 1943 Charles E. Stewart, 

Clerk 

David B. Byerly, being first duly sworn, testified substan¬ 
tially as follows: 

I am thirty-five years of age. 

I live in Wyoming, Ohio, and work for The Procter & 
Gamble Company. This company makes edible products, 
such as Crisco, and soap products, such as Ivory Soap, 
Oxydol, P & G. Naphtha, and synthetic detergents based on 
alkyl sulfates such as Dreft, Frene, and Teel. 

I work in the Finished Products Department of The Proc¬ 
ter & Gamble Company, testing the products of The Proc- 
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ter & Gamble Company for performance and the products 
of competing companies. 

I have an A.B. degree in chemistry from Manchester 
College, and have worked for The Procter & Gamble Com¬ 
pany in the Finished Products Department for over thirteen 
years. 

I have had experience with the use of phosphates in con¬ 
nection with soap, sulfated fatty alcohols and other deter¬ 
gents and have tested many compositions based upon the 
use of phosphates with soaps and other detergents. 

Any company engaged in the manufacture of soap for 
household and laundry purposes has many problems in con¬ 
nection with the use of soap and other detergents in hard 
water. 

38 The hardness of the water is caused by the pres¬ 
ence of dissolved salts, such as calcium and mag¬ 
nesium, and sometimes traces of iron in the water. The 
hardness varies in various locations from relatively soft 
water of the rain water type to the very hard waters which 
are found in Ohio, Illinois, Florida and other sections of the 
United States. 

Due to the hardness in water, the same soap will not per¬ 
form uniformly in various parts of the country. Where 
the water is of moderate or extreme hardness, a great deal 
of the soap is taken up by reaction with the calcium and 
magnesium salts, and often not much soap is left to form a 
lather. Soaps in hard water often do not give the desired 
lathering and sudsing, and, due to the reaction between the 
soap and the calcium and magnesium salts, insoluble soaps 
are formed in the washing operations which often settle out 
as a scumi on clothes being washed or in the form of the 
ring around the bathtub when soap is used on the person. 

I have read and I am familiar with the contents of the 
Lind applicatitons Serial Nos. 752,462 and 234,952, involved 
in these Civil Actions. 

The Lind application Serial No. 752,462 describes and 
claims the use of pyrophosphates and polyphosphates with 
synthetic detergents, such as sulfated fatty alcohols. 
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The Lind application Serial No. 234,952 describes and ! 
claims the use of soap with polyphosphates, and the use of 
sulfated fatty alcohols with pyrophosphates, polyphos¬ 
phates and other materials. ! 

Neither of these applications claims the use of soap and I 
pyrophosphates. They either claim the use of synthetic de- ! 
terp:ents with pyrophosphates and polyphosphates, or the | 
use of soap with polyphosphates. | 

39 I have conducted recent experiments to determine | 
whether the compositions set forth in the Lind appli- j 

cations have superiority over other known detergent com¬ 
positions. These tests were to determine the relative per¬ 
formance of the compositions set forth in the Lind applica¬ 
tions with reference to compositions set forth in the prior 
art patents and prior uses of phosphates with soaps and j 
detergent compositions. | 

The photographs on Page 1 of the book I have prepared 
show the action of mixtures of triphosphate, pyrophosphate j 
and orthophosphate with commercial alkyl sulfate, which is j 
a synthetic detergent, in water of 21 grains hardness. The j 
concentration of the alkyl sulfate and the phosphate is indi-, 
cated above each picture. It will be noted that in the case j 
of the mixture of alkyl sulfate and triphosphate even with I 
water of 21 grains hardness, which is a relatively hard | 
water, no precipitate has formed and the solution is entirely j 
clear. In the case of the alkyl sulfate with pyrophosphate, a j 
cloudiness has formed, which, however, is not a thick dense j 
precipitate, but a fine cloudiness which remains in suspen-1 
sion and does not settle out as rapidly as in the case of the i 
precipitate where the alkyl sulfate is mixed with orthophos-1 
phate. In the case of the third beaker, the one on the right, | 
a precipitate formed in the hard water with a mixture of j 
alj^l sulfate and orthophosphate. It is a heavy dense pre- j 
cipitate which has settled to the bottom of the beaker and i 
which is much more dense and voluminous than the precipi- i 
tate in the case of the pyrophosphate. j 

40 The photographs on Page 2 indicate the relative! 

sudsing action of commercial alkyl sulfate with tri- j 

1 

i 

i 
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phosphate and commercial alvkl sulfate with metaphosphate 
under typical home laundry conditions in water of 21 grains 
hardness. Each of the washing machines there illustrated 
contains the same amount of water which came to within 
about five inches of the top rim of the washing machine. 
At the end of the washing operation, in the case of the tri¬ 
phosphate, the suds came virtually to the lid of the washing 
macliine and filled all of the space between the water and 
the top rim of the washing machine. In the case of the 
metaphosphate, there was virtually no suds on the top of 
the water at the end of the washing operation. 

Pages 3 and 4 contain samples of cloth washed under 
identical conditions in a typical home laundry washing ma¬ 
chine with water of 21 grains hardness. On Page 4 a sample 
of our standard soiled fabric, which is used to grade wash¬ 
ing tests, is shown, and on Page 3 samples of the same fab¬ 
ric which have been washed respectively with a commercial 
alkyl sulfate mixture and metapliosphate, commer¬ 
cial alkvl sulfate alone, and connnercial alkvl sulfate 
with triphosi>]iate, are shown. It will be seen that 
while there Is not much difference between the re¬ 
sult of the washinir with the commercial alkyl sulfate and 
metaphosphate, and commercial alkyl sulfate alone, the 
cloth washed with the commercial alkyl sulfate and triphos¬ 
phate shows substantially more whiteness. While this de¬ 
gree of whiteness may not appear to be very great to one 
unfamiliar with tiii?* inethod of testing, it represents a sub¬ 
stantial improvement in actual practice, because while the 
first whitening is-easier, each additional degree of 
4l whiteness ivpiesents more work, and the improve¬ 
ment in the sample washed with the triphosphate 
represents a substantial im]irovement in cleaning efficiency. 

On Page 5 I have plotted the relative efficiency of & 50% 
mixture of metaphosphate and alkyl sulfate, a 50% mixture 
of triphosphate and alkyl sulfate, and a 50% mixture of 
pyrophosphate and alkyl sulfate, with reference to the min¬ 
imum number of ounces of detergent which have to be added 
at the start of the first load to jiroduce a satisfactory suds- 



ing for the washing of several loads of clothes under home 
laundry conditions. It will be noted that for the first load, 
the number of ounces of the respective detergents needed 
is roughly the same. That is, for the first load approxi¬ 
mately the same amount of the pyrophosphate alkjd sul¬ 
fate or of the triphosphate alkyl sulfate, or metaphosphate 
alkji sulfate mixture will produce satisfactory suds for the 
first washing operation. It is customary, however, in home 
laundry operations for the housewife to divdde her washing 
into two or three loads of satisfactory size, usuallv about 
six pounds, and when the first load is washed, instead of 
discarding the suds and making a new wash water, she 
washes a second load, and in many instances a third load, 
in the same wash water. It will be noted that if two loads 
are washed, the minimum amount of detergent built with 
either the triphosphate or the pyrophosphate that must be 
added at the beginning of the first load to give satisfactory 
suds through two loads is approximately 7 ounces whereas 
the minimum amount required of detergent built with meta¬ 
phosphate is over 11 ounces. If three loads of clothes are 
to be washed in the detergent solution, then in the 
42 case of the detergent built with pyrophosphate or 
triphosphate only about 8 ounces of detergent have 
to be added at the beginning of the first load to give satis¬ 
factory sudsing through the third load, whereas in the case 
of the detergent built with metaphosphate about 18 ounces 
would be necessary. The results of these tests indicate 
that the triphosphate and the pyrophosphate detergents 
stand up; that is, they do not break down where the wash¬ 
ing operation is continued over a period of time, whereas 
the metaphosphate apparently breaks down, I believe re¬ 
verting to an orthophosphate form with the loss of sudsing 
and detergency power. 

The effect of a detergent upon the skin of the person 
using it is also of considerable importance to the soap 
maker. If the detergent is of an irritating type, the house¬ 
wife will refuse to use it in dish washing and home laundry 
work. The milder the detergent the better its chances of 
commercial use. 
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On Pages 6 and 7,1 have illustrated tests with reference 
to the irritation effect of conmiercial alkyl sulfate, a mix¬ 
ture of commercial alkyl sulfate with triphosphate, and a 
mixture of commercial alkyl sulfate wdth metaphosphate 
on the skin of a human being. The number of tests and the 
average degree of irritation are indicated on Page 6. On 
Page 7 the effects of the tests on the back of a human being 
are shown in the photograph. These tests were conducted 
by saturating a pad with the detergent in question and hold¬ 
ing it against the skin of the party for a period of six hours 
by the use of surgical adhesive tapes. In the test shown 
at the left of the photograph, the mixture of alkyl sulfate 
and triphosphate is shown at the top, and the mixture of 
alkyl sulfate alone is in the middle, and the mixture 
43 of alkjd sulfate with metaphosphate at the bottom. 

It w’ill be apparent that the degree of irritation shown 
by the metaphosphate is greater than wdth the alkyl sul¬ 
fate alone. The degree of irritation shown by the triphos¬ 
phate is less thmi with tJie use of the alk>*l sulfate alone. 
In the test shown at the right of the photograph, the posi¬ 
tion of the various detergents has been reversed, so as to 
compensate for any greater sensitivity of the lower portion 
of the back over the upper portion of the back. In this test, 
the metaphosphate is at the top, the alkyl sulfate in the 
middle, and the triphosphate at the bottom. Here again 
it is shown that the mixture of the metaphosphate with the 
alkyl sulfate is substantially more irritating than the alkyl 
sulfate alone, and that the mixture of the alkyl sulfate with 
the triphosphate is less irritating than the alkyl sulfate 
alone. 

Referring back to the table on Page 6, it will be seen 
that according to the tabulated degree of irritation, the 
figures arrived at by this standardized test, which has been 
described in the “Journal of Dermatologv* and Syphilol- 
ogy’^ shows that the mixture of alkyl sulfate with the tri¬ 
phosphate is less irritating on the skin than the commer¬ 
cial sulfate alone, and the mixture of the commercial alkyl 
sulfate with metaphosphate is more irritating. 


Page 8 of this book shows the difference in the conditio4 
of rinse waters obtained in rinsing with water of 21 grain^ 
hardness family bundles laundered under typical home com 
ditions in water of 21 grains hardness. In the rinsing opi 
eration a certain amount of the detergent is carried oveif 
into the rinse water, and in the dilute concentrations tends! 
in the case of soap, to form the curdy, bard water soap 
scum which is often noticed in the bathtub at the end 
44 of the bathing operation. The dilution by the rinsi 
water reduces the concentration of the detergent be^ 
low the point at which it will keep all of the calcium an^ 
magnesium ions sequestered or locked up, and hence ii^ 
the rinsing operation, even those detergents which will pro[ 
duce clear solution with the concentration used in normaji 
washing operations show cloudiness and the formation of 
precipitate and scum. In the case of the clothes which had 
been washed with the commercial mixture of alkyl sulfat^ 
and triphosphate, it will be noticed that while the rinse 
water is cloudy, the precipitate is still fine and uniformlv 
suspended, so that it will not tend to settle off on the clothesj, 
but will tend to flow out the drainage outlet with the water ^ 
whereas in the case of commercial alkyl sulfate with pyro^ 
phosphate, the precipitate has separated into a flocculen^ 
segregated precipitate which tends to adhere to the clotl^. 
This tendency to adhere is shown in connection with th^ 
tables on Page J). wiiich are ash detonniiiatiens on cottoiii 
cloths which have been boiled 10 times under similar cond^ 
tions in water of 12 grains hardness, which is the type of 
test described on Pages 12 and 13 of the Lind application 
Serial No. 752,462. In the case of the cloths boiled in ^ 
detergent solution consisting of 0.5% of a solution of con^- 
mercial alkyl sulfate, the ash content was .14%. In the casg 
of the commercial mixture of alkyl sulfate with metaphos|- 
phate and with triphosphate, the ash content was .10%. I^ 
the case of pyrophosphate, however, the ash content had 
gone up to 1.30% ; in the case of disodium orthophosphat^ 
to 1.70%; and with trisodium orthophosphate to over 2%|. 
This represents an accumulation of deposit by precipitatioji 



20 


from the detergent solution on the surface of the cloth. It 
shows, in jthe case of the orthophosphates and the pyro¬ 
phosphate, a very high deposit. 

45 Page 10 shows a tabulation of the increase in bone 
dry I weight of fabrics which have been washed with 

commercial alkyl sulfate and triphosphate, and commercial 
alkyl sulfate and pyrophosphate. The test towels used were 
included ip bundles which were laundered under practical 
home laundering conditions in water of 21 grains hardness. 
The towels were washed 20 times under comparable con¬ 
ditions. It will be noted in tests 1 and 3 that the increase 
in bone dry weight due to 20 washes in the case of the tri¬ 
phosphate mixture was negligible, whereas the increase in 
the case of the pyrophosphate was substantial. In the case 
of the second load, tlie te.-t towels were also boiled after 
each washing in a 0.5% solution of the same detergent. A 
housewife often boils her wash after the laundering opera¬ 
tion with the idea of further whitening it. This test indi¬ 
cates that in the case of the pyrophosphate the increase in 
the amount of deposition is substantially twice that which 
would occur without the boiling. Test bath towels were 
also included in these home laundrv* tests. Exhibit 3 is a 
portion of a bath towel washed with the triphosphate-deter¬ 
gent mixture in the third load, and Exhibit 4 is a portion 
of a bath towel washed ^vith the pyrophosphate-detergent 
mixture in the third load. It will be noted that Exhibit 3 is 
whiter and less dingy than Exhibit 4 and that it is much 
softer to the feel whereas the bath towel of Exhibit 4 has a 
harsh feel.i Exhibit 5 is a portion of a dish towel washed 
with triphosphate-detergent mixture in the second load and 
subsequently boiled as I have previously stated, and Ex¬ 
hibit 6 is a portion of a dish towel washed with pyrophos¬ 
phate-detergent mixture in the second load and subse¬ 
quently boiled. The difference in color of the two dish 
towels is not so pronounced because the boiling tends to 
make them whiter. However, the amount of deposit 

46 on the dish towel boiled in the pyrophosphate-deter¬ 
gent mixture has been increased markedly by the 
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boiling and by comparison with the dish towel boiled in tri}- 
phosphate-detergent mixture and with the bath towels Exj- 
hibits 3 and 4, it will be noted that the harshness of feel has 
been made much worse. The harshness of feel caused b^ 
these deposits in tests is objectionable with reference tb 
any article of clothing which is used next to the body. It 
is obvious that a soft hath towel is better than a harsh onej, 
and with such articles as babies’ diapers softness of thi? 
washed product is essential. | 

Page 11 of the book illustrates samples of fabrics washed 
under comparable conditions in water of 12 grains hardnesk 
('ontaining .OOP/ of iron with the detergent composition^ 
indicated. This type of test is described on Page 4 of th^ 
amendment of January 23, 1937, in the Lind applicatioii 
Serial No. 752,462. All tap water contains a certain amount 
of iron and some underground waters contain more dis;- 
solved iron salts than others. In the ease of the detergeni^ 
containing the pyrophosphate and the triphosphate, it wijl 
be noted that the pyrophosphate and the triphosphate hav^ 
se(iuestcrs‘<l ir<m along witli ilu' cak-inm and magnesim^i 
salts so as to prevent gradual discoloration of the fabrib 
under repeated washing conditions. Most articles of ap(- 
parel, such as shirts, underwear and the like, go through 5b 
or more washing operations during their life, and if it 
each operation they are discolored by deposition, they be¬ 
come dingier and dingier instead of retaining their white¬ 
ness. A detergent whch permits this dinginess is not a sai- 
isfactorj^ detergent. In the two samples of silk at the bot¬ 
tom of the page, the one washed with the allad sulfate sod^ 
mixture will be seen to be substantially more dist- 
47 colored than the one washed by the alk>j sulfate py¬ 
rophosphate mixture. This discoloration may not be 
so apparent if you look directly through these thin 
fabrics onto the white sheet of paper, but if you look at theiji 
from the side, or if you fold the fabric so that you see p 
double thickness, you will see that the one washed witjh 
the alkyl sulfate sodium carbonate mixture show’s substaij- 
tial discoloration, whereas the one washed with the technl- 
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cal alkyl sulfate pyrophosphate mixture is considerably 
whiter. 

Sodium i carbonate was used in the tests shown in the 
samples at the right of Page 11, because sodium carbonate 
is described in the said amendment of application Serial 
No. 752,462. Sodium orthophosphate mixed with alkyl sul¬ 
fate would have shown substantially the same discoloration. 

Pages 12,13 and 14 illustrate comparative tests with the 
use of soap and polyphosphates as compared with soap 
and orthophosphates and pyrophosphates. Soap and poly- 
phosphate§ are described and claimed in the Lind applica¬ 
tion Serial No. 234,952. 

On Page 12 samples of toweling washed under compar¬ 
able conditions in water of 12 grains hardness and con¬ 
taining .0001% of iron with the compositions of detergent 
listed are shown. In the case of the toweling washed with 
soap and orthophosphate a substantial discoloration is 
shown, indicating that the orthophosphate has no power to 
sequester calcium or magnesium ions or iron present in 
water; whereas in the case of soap and triphosphate mix¬ 
ture, the whiteness of the fabric shows that the tripolyphos¬ 
phate has produced a substantial improvement in result. 
The figures at the bottom of the page under each sample 
indicate the increase in bone dry weight due to the 
48 washing. In the case of the soap and triphosphate 
mixture, the increase in bone dry weight was 4.8%, 
whereas in the case of the soap and orthophosphate mix¬ 
ture, the increase in weight was 9.4%, indicating a sub¬ 
stantially higher rate of deposition of curd or precipitate 
on the cloth in the case of the soap and orthophosphate mix¬ 
ture over the soap and triphosphate. 

Page 13 shows photographs which set forth the relative 
stability of suds under practical dishpan conditions in 
water of average or 7 grains hardness. The pan on the left 
in each instance represents the suds produced by .25% con¬ 
centration of soap. The pan in the middle represents the 
concentration of suds produced by a mixture of .20% soap 
with .05% tripolyphosphate. The pan on the right repre- 


23 


I 


sents a mixture in similar proportions of soap and ortho¬ 
phosphate. Each pan contains a gallon of water and the 
amount of detergent used is approximately the amount re¬ 
quired for average family dish washing. It will be note^ 
that immediately after the formation of the suds, each pah 
was filled substantially to the top. After three minutes th^ 
suds in the pan containing soap and in the pan containing 
orthophosphate had substantially subsided; whereas tl^e 
suds in the pan containing soap and triphosphate still stood 
near the top of the pan. After ten minutes, the suds in tl^e 
pan containing soap and in the pan containing the ortho¬ 
phosphate had almost entirely disappeared; whereas tl^e 
suds in the pan containing the soap and triphosphate w^s 
still present in substantial volume. As the suds must la^t 
several minutes in the dish washing operation, this test is 
a practical indication of the advantage of soap built of tri¬ 
polyphosphates. I 

49 Page 14 contains a photograph showing the condi¬ 
tion of rinse water obtained by diluting solutions <^f 
soap plus phosphates in water of 10 grains hardness with 
16 purls of clear water. In the rinse water eontainmr 
the soap plus tripolyphosphate, although a cloudiness 
shows, no scum or curd has separated out and the precipi¬ 
tate is of such nature that it would rinse off the dishes op 
clothes and not tend to deposit or cause dinginess or streaks. 
In the case of the rinse water containing a mixture of soap 
and pyrophosphate, it will be noticed that the precipitate 
which has formed is in the form of a curd or flocculent par¬ 
ticles of considerable size which tend to stick to the dishes 
and cloth and form streaks or deposits. ! 

Tripolyphosphate is also superior to pyrophosphate in 
the manufacture of bar soaps. I have here a bar of soap. 
Exhibit 7, which has been manufactured with an ordinary 
soap composition plus pyrophosphate and represents the 
best we have been able to do with pyrophosphate, and a bar 
of soap which has been made with an ordinary soap mb^ 
ture and tripoh 7 )hos])hate, which is Exhibit 8. "While these 
bars in their dry state do not exhibit much difference, wheh 
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they are pat into use, it will be found that the bar made 
with the pyrophosphate gives a grainy or sandpaper-like 
feel when it is rubbed with the hand or with a cloth; where¬ 
as the bar made with the tripolyphosphate gives a smooth 
feel, which is customary with a good bar soap. The reason 
for this is that the tripolyphosphate is more soluble and 
does not grain out or segregate in grains when incorporated 
into the soap, while the pyrophosphate appears to grain 
out. When the bar is used, the pyrophosphate grains do not 
dissolve as rapidly as the soap and give this rough 
50 sandpaper texture; whereas the triphosphate being 
more completely incorporated in the soap and 
more soluble produces a smooth textured bar which is more 
satisfactory for use. 

A chart showing the various phosphates is submitted as 
Exhibit 9. It is customary in the trade to make the distinc¬ 
tion which is set forth in this chart between the pyrophos¬ 
phate and the two polyphosphates, namely, the triphosphate 
and the tetraphosphate. It will be noted that the pyro-, 
tri- and tetra-phosphoric acids may be considered as de¬ 
rived from orthophosphoric acid by the abstraction of one 
or more molecules of water from a number of molecules 
of orthophos])lu>ric a<*id. as indicated on the chart. This 
separation between the pyrophosphates and the polyphos¬ 
phates is also made in the Lind application in which on 
Page 10 he refers to the pyrophosphates in one group, to 
the metaphosphates in another group, and to the poh’phos- 
phates, such as the triphosphate and the tetraphosphate, in 
a third group. 

As a result of these tests and of other tests which I have 
made with the use of phosphates with synthetic detergents 
and soap, I would say that the polyphosphates are superior 
for practical purposes to the orthophosphates and the meta¬ 
phosphates, and that while the pyrophosphates are likewise 
superior to the orthophosphates and the metaphosphates, 
they are not as good for practical use in soap and deter¬ 
gent compositions as the polyphosphates. 
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The curves produced on Page 5 of the book, show that 
when a washing solution is initially made as, for example, | 
for use with the first load, with mixtures of alkyl sulfates 
and metaphosphates or triphosphates or pyrophosphates, | 
the three mixtures are of approximately equal efficiency! 
when the mixture is first prepared, but with continued use i 
and standing the metaphosphate breaks down, whereas the! 

triphosphate and the pyrophosphate mixtures stand i 
51 up, requiring only the normal addition of additional 
detergent to take care of the additional soil which is | 
present in the second and third load of clothes to be washed. 

I have read the references cited in the various Patent 
Office actions, and I do not find that any of them mentions 
the use of polyphosphates at all in connection with soap and i 
detergent compositions. ! 

I do not know how long the polyphosphates have been 
knovTi as chemical products in the chemical literature, but! 
I would say they have been known over a long period of I 
time. I 

The British patent to Agthe, No. 253,554, describes the| 
use of pyrophosphate for the washing of raw wool. It isj 
not at all uncommon in some detergency operations to use a| 
detergent which is not of the sudsing type. Raw wool isj 
sometimes washed only with an alkali which reacts with the! 
oil in the raw wool to form a soap and to clean the wool.! 
.\gthe also refers in the last paragraph of Page 1 of his | 
patent to the fact that the effect of the salts of the pyro-j 
phosphoric acids can be essentially enhanced by incorporat¬ 
ing other known washing agents with them. Agthe, how-| 
ever, is referring to improving the operation of the pyro-j 
phosphate itself as a detergent, and not to improving thej 
operation of a sudsing detergent by the addition of a small! 
amount of pyrophosphate. ! 

The Bernard French patent No. 374,351, which was pub-! 
lished in 1907, describes the use of soap with pyrophos-j 
phates, but does not indicate that the pyrophosphate has a| 
building action on the operation of the soap, and does not; 


I 
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indicate that the inventor discovered or knew of any bene¬ 
ficial action in hard water. 

52 I do not know of any soap and pyrophosphate mix¬ 
ture being used coininercially up to the date of the 

Lind inventions in 1934. As I was in the Finished Products 
Department of our company at that time, and as it was 
my business to know of the compositions of our competitors’ 
products, I believe 1 would have known if any soap and py¬ 
rophosphate mixtures liad been in commercial use at that 
time. 

From my' experience with the phosphates, 1 would not 
consider that Lind's discovery of the particularly beneficial 
effect of the polyphosphates in soap and sjTithetic detergent 
mixtures was merely going up the scale from the orthophos¬ 
phates. Because of the fact that the metaphosphates ap¬ 
pear to break down and after a period of use produce no 
improvement in results over the orthophosphate, it is rather 
surprising to find that the polyphosphates which are sorae- 
'.viiat lower in the scheme than the metaphosphate, do not 
break down and exhibit superior properties ov’er the meta- 
phos]>hate and the orthopliosphate. 

On cros.^-examination David R. Bverlv, testified substan- 
tiallv as follows: 

T do not disagree with the statement on Page 10 of the 
Lind application Serial No. 752,462 that compositions suit¬ 
able for use with the synthetic detergents may be made 
from tlie alkali metal metaphos]>]iates. 

The results I have shown in the curves on Page 5 of this 
hook show that for the first operation the metaphosphate 
when mixed with alkyl sulfate i-^ satisfactory in operation. 
For continued use over a period of time the metaphosphate 
does not stand up. Where the detergent is only to be used 
once, it might provide a satisfactory improvement, but this 
would not be practical for a detergent -which is to be made 
for general sale. 

53 We have found that the polyphosphates are par¬ 
ticularly valuable for addition to synthetic detergents 


of the aikyl sulfate type, and that the polyphosphates do notj 
appear to break down or revert to the orthophosphate fomi 
as the metaphosphate appears to do. j 

I would say that there is probably some authority foij 
classing the pyrophosphate as a polyphosphate, but gener-j 
ally the pyrophosphate is referred to as a pryophosphatei 
and the triphosphates and tetraphosphates are referreq 
to as polyphosphates. | 

In my opinion, the prior art use of metaphosphatesi 
orthophosphates and pyrophosphates as ingredients o^ 
cleansing compounds might have suggested experimenta¬ 
tion w’ith alkali metal triphosphates and tetraphosphates a4 
ingredients of such compounds, but the results actually ob¬ 
tained by the use of such triphosphates and tetraphosphates 
were much better than I should have anticipated. 

During the testimony the physical exhibits testified to 
were marked in evidence, and at the close of the testimony 
the book testified to by the witness BYERLY was offered 
in evidence and marked “Exhibit 10”. | 

54 Oscar T. Quimby, being first duly sworn, testified 
substantially as follows: I 

I am forty-one years of age, and I work for The Procter 
& Gamble Company, in Ivorydale, Ohio. | 

I received the Bachelor of Science degree in chemistrj*’ 
from Montana State College, and the degree of Doctor o:^ 
Philosophy from the University of Wisconsin. j 

I have worked for The Procter & Gamble Company foi[ 
over ten years. Tam emploj’ed as a research chemist, work{ 
ing in the Research Department. T do not work with Mr| 
David R. Byerly, as he works in a different department^ 
All of our work has been done independently. 

I have done work on the use of phosphates with soap and 
detergents, and began to do work on the use of phosphate4 
with soap and detergents approximately ten years ago. 

In 1937, I made a thorough literature survey through all 
of the literature available in the Chemical Department oi 
The Procter & Gamble Company, and in “Chemical Abj 

I 
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stracts” and other reference sources, covering the use of 
phosphates' in detergent compositions. In addition to the 
references cited by the Patent Office in the Lind applica¬ 
tions, I have found other references to the use of phos¬ 
phates in detergent compositions. As a result of that sur¬ 
vey of the literature made in 1937, and of the various pub¬ 
lications 01 V the use of the phosphates which I read, I would 
have been steered away from, rather than led toward, the 
use of polyphosphates in soap and detergent compositions. 

I knew from experience at that time that ortho- 
55 phosphates and other alkaline materials which had 
been used with soaps had not proven satisfactory 
when used in connection with the alkyl sulfates and syn¬ 
thetic detergents and had not overcome the deficiencies of 
the alkyl sulfates in synthetic detergents in hard waters. 

WTien the alk>’l sulfates and synthetic detergents came 
into use, persons familiar with the detergency field tried 
the various alkaline builders which had been used with 
soaps, such as sodium silicate, sodium orthophosphate or 
trisodium phosphate, and sodium carbonate, and found that 
they did not prevent precipitation when the alkyl sulfates 
were used in hard water, and were unsatisfactory in other 
respects. 

When I found further from the literature that the meta¬ 
phosphate was the best of all phosphates as a calcium se¬ 
questering agent, while my own work had already shown the 
metaphosphates to be particularly unsatisfactory as a 
builder for soap and rather unsatisfactory' as a builder for 
alkyl sulfates, I would not have assumed that the inter¬ 
mediate members of the series such as the poljrphosphates 
and the pyrophosphate would be any superior to the meta¬ 
phosphate or orthophosphate. 

I have conducted experiments with the various phos¬ 
phates, and on Page 1 of this book, I show in a photograph 
the suppression of precipitation of commercial alkyl sul¬ 
fates in hard water both alone and when mixed in equal 
proportions with four of the phosphates, namely, the ortho- 
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phosphate, the pyrophosphate, the triphosphate, and the! 
metaphospbate. All of the bottles contain .25% solutionj 
of the detergent in water of 20 grains hardness. Ini 

56 the first bottle to the left, in w’hich the alkyl sulfate 

is unmixed with any of the phosphates, a heavy pre¬ 
cipitate due to the presence of calcium salts, has beenj 
formed. In the next bottle from the left, which contains a| 
mixture of alkyl sulfate and orthophosphate, a precipitate! 
has also formed. In the last bottle of the series, containingj 
a mixture of commercial alkyl sulfate and metaphosphate,j 
there is a heavy precipitate, and in the two intervening bot-i 
ties, labeled “LP” and “LT”, the “LP” bottle containing! 
alkyl sulfate and pyrophosphate, and the “LT” bottle con-| 
laining alkyl sulfate and triphosphate, no precipitate sliowsl 
in this photograph. The photograph was taken at roonij 
temperature, and there was a slight cloudiness in the bottlej 
labeled “LP’ containing the pyrophosphate, which does not 
show up in the photograph. The bottle labeled “LT”, con¬ 
taining the triphosphate, was perfectly clear. This test 
shows that the pyrophosphate and the triphosphate when 
mixed w’ith commercial alkyl sulfates improve their sta¬ 
bility toward the hardness in water, but that precipitates 
are still formed when the orthophosphate and the meta-l 
phosphate are used. | 

The curves on Page 2 tabulate the results of tests to show’j 
the relative amounts of triphosphate and pyrophosphate! 
which must be used in connection with 0.175% solutions of | 
sodium cocoanut oil soap in water containing calcium chlor-| 
ide equivalent to 5 grains hardness to produce the same de-1 
gree of clarity in the water. In the curve shown, on thei 
ordinate or vertical line, there is indicated the degree of! 
relative clarity of the solution with reference to the clarity | 
of water which as a completely clear solution has been given i 
the numerical value of 1. Along the abscissa or horizontal 
line, the amount of the triphosphate or pyrophos- 

57 phate necessary’ to produce the same degree of clarity! 
in the soap solution has been plotted. It will be seen' 
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that to produce a substantially clear solution with the 
use of the triphosphate, .67c of triphosphate is necessary; 
whereas to produce equivalent clarity with the pyrophos¬ 
phate, niore than .S^c or substantially more of the pyro¬ 
phosphate is necessary. This shows that the triphosphate 
has substantially greater calcium sequestering properties 
when used with soap in hard water than the pyrophosphate. 

In the curves on Page 3, the relative value of triphosphate 
and metaphosphate as a builder for soaps in sudsing and 
detergency has been plotted. In the first curve at the top 
and to the left of Page 3, the amount of suds in cubic centi¬ 
meters is indicated on the vertical scale, and the amount of 
the detergent necessary to produce the suds is shown on 
the horizontal scale. The heavier line in the center of the 
three curves represents the suds formation by the use of 
a detergent consisting only of soap. In the lighter line to 
the left, 2b% of the soap has been replaced by triphosphate, 
and in the dotted line to the right 25% of the soap has been 
replaced by metaphosphate. It will be seen from this curve 
that with the addition of 25% of triphosphate to the soap, 
the same amount of suds can be produced with a smaller 
amount of the detergent than when soap alone is used; or, to 
put it another way, that the same amount of detergent built 
with triphosphate will produce a heavier suds than one in 
which soap alone is used. On the dotted lines representing 
the soap-metaphosphate mixture, it will be seen that more 
of the soap and metaphosphate mixture is required 
58 to produce a given amount of suds than of soap 
alone, or that when metaphosphate is added to soap, 
the same amount of detergent produces less suds than the 
soap alone. This curve would indicate that the use of the 
triphosphate is a step in the right direction; whereas the 
use of metaphosphate is a step in the vrrong direction so 
far as improving the suds formation of soap is concerned. 
In the curve to the right of the top of Page 3, the same deter¬ 
gent compositions are illustrated so far as suds stability 
after standing for five minutes. In this case it shows that 


in the mixture of soap and triphosphate the suds has stood 
up to substantially its original volume, and that the mixtur^ 
of the soap and metaphosphate has also stood up bette| 
than the solution in which soap alone was used. The curved 
at the bottom of the page show the relative detergency eft 
ficiency of the soap solution as compared with soap partiall^l’ 
replaced or built with 25% of triphosphate and with 25% 
of metaphosphate. The vertical axis indicates units o^ 
washing as determined by a photoelecthic method t 
whereas the horizontal axis indicates the amount of deterl 
gent necessary to produce equivalent units of washing! 
Here it will be seen that the soap built with the triphosf 
phate is much more efficient than soap alone, and that soajj) 
built with metaphosphate is less efficient than soap alone^ 
In the concentration of .18% of detergent solution, th(^ 
metaphosphate soap mixture produced less than 10 units o^ 
washing, whereas soap alone produced more than 25 unit^ 
of washing. Soap plus triphosphate produced nearly 3(p 
units of washing on the same scale. This again indicate^; 
that the use of triphosphate or polyphosphates as a buildef 
for soap and detergent solutions is a step in the right direcf 
tion, whereas the use of metaphosphates as a builder foij* 
soap and detergent solutions does not produce an improvef 
ment but is a step in the wrong direction. | 

59 On Page 4 I have shown the results of washing 
cloths soiled with lampblack and vaseline with thesj 
various detergents. The sample at the bottom of the pag^ 
was washed in plain water containing no detergent. Th(^ 
sample in the top row at the left was washed with soap^ 
and the sample in the middle was washed with a mixture of 
soap and triphosphate in the relative proportions of 75% 
soap to 25% triphosphate, and the sample at the right 
washed with a mixture of soap and metaphosphate in th^ 
same relative proportions. The concentration of the deterf 
gent was the same in each case, .16%. The washing wai 
carried out at a temperature of 130®F. in water of 7 grain^ 
hardness. The fact that the soap and metaphosphate soluf 
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lion shows; no improvement over the use of soap alone, is 
clear, and the greater degree of whiteness in the sample of 
cloth washed with soap and triphosphate shows a substan¬ 
tial improvement in washing results over the use of soap 
alone. 

()n Page 5 1 have indicated the relative solubility of the 
triphosphate and the pyrophosphates both as determined 
by me and as determined from the literature. From the 
table at the top of the ])age, it will be seen that on the 
basis of total solubility by weight, the triphosphate is about 
tlYo times more soluble than the pyrophosphate at room tem- 
]ierature. From the table at the bottom of the page, sam¬ 
ples of triphosphate and pyrophosphate were screened to 
the saine size and the time required in seconds to dissolve 
them was taken. The triphosiihate dissolved much faster 
than the pyrophosphate. This is an advantage in favor 
of the triphosphate over the pyrophosphate in soap and 
.'Synthetic detergent compositions, because it is desirable 
thati the detergent go into solution as rapidly as pos- 
6(1 sible, and that anything which is added to soap or 
synthetic detergents should be as soluble as the soap 
or synthetic detergent itself to prevent graining out and 
the appearance of sandpaper-like surfaces if bars of soap 
are being used. 

I have beard the testimony of Mr. Byerly and I would 
say in general that my work and experiments with the 
phosphates in synthetic detergents and soap show substan¬ 
tially the same results which Mr. Byerly has testified to; 
namely, that the polyphosphates in soap and detergent com¬ 
positions are superior to the other phosphates, and that the 
pyrophosphates when used with alkyl sulfates and synthetic 
detergents are superior to the orthophosphates and meta¬ 
phosphates. 

I would say that the differences between the various phos¬ 
phates are more in the nature of differences in kind rather 
than differences in degree, and that these differences could 
not have been predicted by any process of reasoning. They 
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could only have been determined by experimentation and 
test. For example, the fact that the metaphosphate, which 
is the highest member in the group tends to break down 
would not have indicated that the polyphosphates or the 
pyrophosphates would stand up, and the fact, as shown in j 
the photograph on Page 1 of this book, that both the ortho- | 
phosphate and the metaphosphate when used with alkyl j 
sulfate solutions in hard water form precipitates would not j 
have indicated that the triphosphate under the same condi- ! 
tions would form a solution free of precipitation, and that ! 
the polyphosphates would give only a slight precipitation I 
at room temperature. ! 

61 Another difference which 1 have noted in that while ! 

solutions of alkyl sulfate and pyrophosphates in | 
hard water show only slight cloudiness at room tempera- | 
ture, the precipitate tends to become heavier as the tempera- | 
ture is increased, so that, even though the photograph on j 
Page 1, which was taken at room temperature, shows such j 
a slight cloudiness in the bottle containing the pyrophos- | 
phate that it is not visible on the photograph, when such a j 
solution is heated to the temperature at which normal laun- | 
dering operations are carried out, such as around 130®F., I 
the precipitate with the pyrophosphate alkyl solution tends j 
to become heavier; whereas in connection with the alkyl | 
sulfate triphosphate solutions in hard water there is still | 
no precipitate even when the temperature is increased. ! 

I have also carried out similar experiments in which the | 
tetraphosphate was used, and in practically all cases it be- i 
haves similar to the triphosphate. In some instances the I 
performance of the triphosphate might cause a slight pref- i 
erence for the use of the triphosphate in commercial deter- i 
gent mixtures, but in general the tetraphosphate and the | 
triphosphate behave substantially alike, so that it is proper, i 
in my opinion, to class them together and describe them I 
as polyphosphates, as has been done in the Lind applica- j 
tions. I 
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In the literature survey which I made in 1937, and in con¬ 
nection with reading of the references cited by the Patent 
Office in these actions, I have found no reference whatso¬ 
ever to the use of polyphosphates in soap and detergent 
compositions prior to the date of the Lind applications. 1 
would say that the polyphosphates have been known in the 
cheir.ical literature for fortv-five to fiftv vears. I have no 

• W tf 

knowledge that the pyrophosphates were ever used 
62 commercially in soap or detergent compositions prior 
to the date of the Lind applications, although pyro¬ 
phosphates in connection with soap have come into commer¬ 
cial use since the date of the Lind applications. 

Xeither the British patent to Agthe, Xo. 253,554, which 
describes the use of pyrophosphate for the washing of raw 
wool, and: states that the pyrophosphate may be used with 
other known washing agents, nor the Bernard French pat¬ 
ent Xo. 374,351 (1907), which describes the use of pyrophos¬ 
phates with soap, shows any conception of the problem to 
which the Lind inventions are directed. 

One could read the Agthe patent and the Bernard pat¬ 
ent without getting aiiy suggestion whatsoever that the 
pyrophosphates when used in small proportions in con¬ 
nection with soap in hard water would build the sudsing 
and detergency action of the soap or suppress the calcium 
and magnesium hardness when soaps are used in hard 
water, and neither of these patents suggests the use of 
pyrophosphates in connection wdth synthetic detergents of 
the foaming type. The fact that pyrophosphates have been 
mentioned for use with soap would not necessarily lead one 
to use them with alkyl sulfates and other synthetic deter¬ 
gents wlieii the more commonly used orthophosphates and 
alkaline builders in the soap field had been tried and found 
to be deficient when used with synthetic detergents of the 
alkyl sulfate type. 

On cross-examination, Oscar T. Quimby testified substan- 
tiallv as follows: 
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That there is probably chemical authority for classing 
the pyrophosphates as polyphosphates, and that there is 
equally good chemical authority for calling the pyrophos¬ 
phates merely pyrophosphates, and the triphosphate and 
the tetraphosphate, polyphosphates, and that the 
63 Bernard French patent describes the use of pyro- 
phosj)liates and soap. 

In my opinion, the prior art use of meta])hos))liates, 
orthophosphates and pyroj)hosphates as ingredients of 
cleansing compounds might have suggested experimenta¬ 
tion with alkali metal triphosphates and tetraphosphates as 
ingredients of such compounds, but the results actually 
obtained by the use of such triphosphates and tetraphos¬ 
phates were much better than I should have anticipated. 

At the close of the testimony, the book concerning which 
Dr. Quimby testified was offered in evidence as Exhibit 11. 

A small bottle of pyrophosphate was offered as Exhibit 

12 . 

A bottle of triphosphate was offered as Exhibit 13. 

A bottle of metaphosphate was offered as Exhibit 14. 

It Is Hereby Stipulated by the attorneys for the plain¬ 
tiffs and defendant that although the testimony of the wit¬ 
nesses presented in the above noted cause was not taken 
do\\Ti stenographically, the attached resume represents 
in substance the testimony presented. 

ROBERT C. IVATSOX, 
Attorney for Plaintiffs pnr X. G. 

W. W. COCHRAN. 

Attorney for Defendant 
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EXHIBITS. 

Excerpts from Plaintiffs’ Exhibit 1. 

69 Specification 

To All 'WTioni It May Concern: 

Be it Known that I. Otto Lind, a citizen of the German 
Republic, and a resident of Duesseldorf, Germany, have 
invented certain new and useful Improvements in Cleans¬ 
ing and Wetting Compositions, of which the following is a 
specification. 

70 This invention relates to compositions having ex¬ 
ceedingly high cleansing powers and other valuable 

properties rendering them suitable for many purposes in the 
arts. Such compositions broadly considered are composed 
of or contain principally as one component any one or num¬ 
ber of diverse classes of lime-resistant, capillarily-active 
compounds which in common contain in their molecules at 
least one higher aliphatic radical having at least 8 carbon 
atoms and at least one substantially terminal radical, i.e., 
terminal or almost terminal radical, adapted to effect or in¬ 
crease the water-solubility of the compound, and as a second 
component any one or more of a number of vrater-soluble 
salts of those phosphoric acids which are, or which may be 
considered I to be produced from ortho-phosphoric acid by 
the removal of water. To impart special properties, addi¬ 
tional agents may be incorporated in the compositions, as 
hereinafter explained in more detail. 

An object of the present invention is to produce cleansing 
compositions having superior properties to compounds or 
compositions now available on the market. 

Another object is to improve the stability and other prop¬ 
erties of so-called lime-resistant organic detergent and wet¬ 
ting agents. 
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One specific object is to provide compositions of matterj 
having exceedingly rapid and high cleansing properties! 
composed of water-soluble salts of inorganic polybasic^ 
oxygen acid esters of higher molecular alcohols together! 
A\uth water-soluble salts of phosphoric acids poorer in water! 
than ortho-phosphoric acid. I 

Another s])ecific object is to provide compositions com-j 
posed of water-soluble salts of the above-mentioneci 

71 phosphoric acids in admixture with those alkali metal 
or other salts of such inorganic polybasic acid esteril: 

of ethers which contain one or more alM radicals having 8 
or more carbon atoms in the molecule. I 

Another specific object is to provide compositions conij- 
posed of water-soluble salts of the above phosphoric acid:^ 
in admixture with water-soluble salts of sulfuric and othei* 
acid esters of carboxylic acid esters containing in the mole[- 
cule one or more alkyl and/or acyl radicals having at leasjt 
8 carbon atoms. 

Another specific object is to produce from aliphatic hydro¬ 
carbons having at least 8 carbon atoms in the molecule a 
series of highly effective cleansing agents, such agents hol¬ 
ing composed of water-soluble salts of certain inorganijc 
polybasic oxygen acid esters of such hydrocarbons together 
with any one or more of the hereinbefore mentioned phos¬ 
phate salts. ! 

Other specific objects are to provide efficient cleansing 
agents from compounds containing at least one higher ali¬ 
phatic radical having 8 or more carbon atoms in the molj?- 
ciile, which have been esterified with anv one or more bf 
certain acids or acid substances or instead have been re¬ 
acted with anv one or more of certain non-acid substanc(t's 
adapted to effect or increase the solubility of the highj?r 
aliphatic compounds, such acids or substances includ¬ 
ing: 

72 1. Thiosulfuric acid I 

2. The phosphoric acids | 

3. Sulfuric acids (forming sulfuric acid esters or sul¬ 
fonic acid derivatives) I 
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4. Sulfinic acid 

5. Phosphoric acid 

6. Quaternary' ammonium compounds 

7. Radicals containing a plurality of hydroxy groups 

S. Radicals containing a plurality of ether groups 

Another specific object is the production of cleansing 

and wetting compositions by the use of alkali metal or 
other water-soluble >alts of pyro-phosphoric acid, espe¬ 
cially neutral alkali metal pyro-phosphates together with 
lime-resistant, capillarily-ac-tive compounds containing at 
least one higher aliphatic radical having at least 8 carbon 
atoms and also a substantially terminal radical adapted to 
effect or increase the solubility of the compound. 

Another specific object is to produce compositions of 
valuable properties composed of water-soluble salts of cer¬ 
tain polyphosphates in admixture with such lime-resistant 
compounds as broadly described above. 

Another specific object is to provide compositions having 
excellent cleansing properties by admixing alkali metal or 
other soluble salts of metaphosphoric acid or of a polymer 
of such acid with a lime-resistant comjjound as described 
above. 

Other objects and advantages will appear from the de¬ 
tailed description hereinafter set out. 

The term “higher aliphatic radicals” is used herein to 
describe radicals of higher fatty alcohols having at least 8 
carbon atoms in the molecule and also radicals of higher 
fatty acids having at least 8 carbon atoms in the 
73 molecule. The radicals may be those having a 
straight chain as well as the equivalent cyclo-ali- 
phatic radicals having similar properties, for example, the 
radicals of the naphthenic acids and resin acids, and also 
those of the corresponding alcohols. The higher aliphatic 

radical mav be combined directlv to the radical which ef- 

* » 

fects or increases water-solubility of the compound or in¬ 
directly through oxygen, sulfur or nitrogen atoms, or 
through alkyl or acyl radicals or through various combina¬ 
tions of such atoms and radicals. 
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The various classes of compounds in accordance with the | 
present invention which may contain the higher aliphatic j 
radical or radicals comprise alcohols, hydrocarbons, ethers, | 
esters, mixed ethers and esters, sulfones and other classes, j 
all hereinafter described more fullv. j 

There are several acid and other radicals which may be I 
employed to effect or increase the w’ater-solubility of the j 
higher aliphatic compound, such for example as the sul- ! 
furic acid ester group, the sulfonic acid group, the sulfinic ! 
acid group, the thiosulfuric acid ester group, any one of I 
the several phosphoric acid ester groups, i.e., ortho, meta | 
and pyro, certain quaternary ammonium groups and cer- | 
tain amine groups neutralized with acids, each of which i 
groups is preferably employed in the form of its water- j 
soluble salt. Additional radicals which are satisfactory | 
for this purpose are the polyoxy and/or polyether groups. ; 

In forming the salts of the above mentioned radicals 
adapted to improve the water-solubility, alkalies such as j 
sodium and potassium are preferably, employed. How'- | 
ever, ammonia and also organic amines such as the | 
74 pyridines and their homologues and triethanolamine i 
may also be used to advantage to produce products of j 
special properties. When the quaternary ammonium com- j 
pounds are employed to affect the water-solubility, use is I 
made of their salts formed by reaction with acids such as | 
hvdrochloric acid, sulfuric acid, phosphoric acid and the | 
like. i 

One group of compounds which, when mixed with a water- | 
soluble salt of a phosphoric acid poorer in water than ortho- I 
phosphoric acid, form compositions possessing excellent | 
cleansing and wetting properties comprise higher aliphatic j 
alcohols rendered water-soluble by the various acids or j 
other agents herein disclosed. Examples of such alcohol | 
derivatives include the alkali metal salts of the sulfuric j 
acid esters of higher fatty alcohols having at least 8 car- | 
bon atoms in the molecule, such as the sodium salts of the | 
sulfuric acid esters of octylic alcohol, of decylic alcohol, | 
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of dodecycle alcohol, of tetradecyclic alcohol, of hexadecylic 
alcohol, of octadecylic alcohol, of deyl alcohol, of ricinoleyl 
alcohol, and of mixtures of the same in any desired propor¬ 
tions. Since these alcohols are at present most easily ob¬ 
tained from natural oils, fats and liquid waxes, the hydroxy 
radical occurs at the end of the alkyl chain. Hence the sul¬ 
furic acid or other radical adapted to affect the water- 
solubility joins in a terminal position. However, in the 
treatment of unsaturated or hydroxy alcohols an additional 
sulfuric acid or other acid group may be joined on the side 
of the chain and compositions produced therefrom consti¬ 
tute another phase of the present invention. Instead of the 
sulfuric acid esters of the enumerated alcohols, there may 
be used the phosphoric acid esters and the thiosulfuric acid 
esters in the form of their water-soluble salts. 

7') Compositions of valuable properties may be made 
from the parafiSn hydrocarbons as well as from the 
alcohols. As examples of hydrocarbon derivatives there 
may be mentioned the water-soluble salts of octane alpha 
sulfonic acid, decane alpha sulfonic acid, dodecane alpha 
sulfonic acid, tetradecane alpha sulfonic acid, hexadecane 
alpha sulfonic acid and octadecane sulfonic acid or mix¬ 
tures of such compounds. It is not necessary, however, that 
the sulfonic or other acid radical be joined at the terminal 
carbon atom for satisfactory compounds may be made by a 
reaction in which the sulfonic or other group joins at a 
carbon atom near the terminal carbon atom. The sulfonic 
or other acid derivatives may be derived from certain un- 
saturated hydrocarbons. Other hydrocarbon derivatives 
include the sdlts of the alpha sulfonic acids of fatty acids, 
such as the disodium salt of palmitic-acid-alpha-sulfonic 
acid. 

Compositions having very excellent cleansing and other 
properties may also be made from certain ethers and from 
certain esters which contain in their molecules higher ali¬ 
phatic residues containing at least 8 carbon atoms. Ex¬ 
amples of such compounds are the hydroxy alkyl sulfonic 
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acids, such as beta-hydroxyethane-sulfonic acid, which are j 
etherified at the hydroxy group by higher alkyl radicals or | 
esterified by higher acyl radicals of the nature hereinbefore | 
described. Other examples of such ether compounds are! 
the sodium salts of beta-octyl oxyethane-sulfonic acid, of | 
beta-decyloxyethane sulfonic acid, of beta-dodecyl oxy-! 
ethane-sulfonic acid, of beta-tetradecvl-oxvethane-sulfonic i 
acid, of beta-hexadecyl oxyethane-sulfonic acid, of beta-1 
octadecyl oxyethane-sulfonic acid, as well as mixtures ofi 
the same and their homologues. i 

76 Other suitable ether derivatives from which val-! 

uable cleansing compositions may be made by com-1 
pounding with salts of those phosphoric acids which are I 
poorer in water than ortho-phosphoric acid are the salts i 
of the sulfuric acid esters, phosphoric acid esters and thio -1 
sulfuric acid esters of those mono or poly glycols and j 
glycerols which are partially etherified by higher alkyl rad- j 
icals. Such compounds are, for example, the salts of thej 
sulfuric acid esters of glycerol mono-octyl ether, glycerol j 
monodecyl ether, glycerol monododecyl ether, glycerol i 
monotetradecyl ether, glycerol monohexadecyl ether, gly-| 
cerol mono-octadecyl ether and mixtures of the same in any j 
desired proportions. Very satisfactory results may be ob-1 
tained also by the use of salts of the sulfuric acid esters of j 
glycols, poly-glycols and poly-glycerol ethers which corre-l 
'^pond to the above mentioned glycerol ethers. Instead of j 
using the ethers, similar esters may be employed, in which I 
case the acid esters of the various glycols and glycerols are j 
esterified by reaction with higher fatty acids or resin acids | 
or naphthenic acids, for example, salts of the glycerol mono i 
fatty acid esters such as lauric acid monoglyceride, palmitic i 
acid monoglyceride and stearic acid monoglyceride. | 

Other ester compounds suitable for the production of the j 
compounds of the present invention are the salts of the| 
higher alkyl esters of the sulfocarboxylic acids such as sul- 
foacetic acid, sulfopropionic acid and their homologues. 
Such salts are, for example, the sodium salts of sulfoacetic | 


i 


I 
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acid which have been esterified with an octyl, decyl, dodecyi, 
tetradecyl, hexadecyl or an octa-decyl radical. 

77 Mixed ethers and esters serve very satisfactorily 
as bases for the production of suitable compounds. 

The sulfuric acid, phosphoric acid and thiosulfuric acid 
esters of low aliphatic oxycarboxylic acids which are esteri¬ 
fied by higher aliphatic or cyclo-aliphatic alcohols produce 
excellent compositions. As examples of such compounds, 
mention may be made of the alkali salts of the .sulfonation 
products of the hydroxy-ethoxy-acetic acid which have been 
esterified with anv one of the higher alkvl radicals, namelv, 
the octvl, decvl, dodecvl, tetradecvl, hexadecvl and octadecvl 
radicals. The ester-like union of the higher aliphatic or 
cyclo-aliphatic radical with the alkyl radical containing the 
group adapted to increase the water-solubility may be re¬ 
placed by the amido union such as the carboxylic amide 
union or the sulfone-amide union. The etheric union of the 
higher aliphatic or cyclo-aliphatic radical with the alkyl 
radical carrying the group affecting the water-solubility 
may be replaced by the sulfide union or the amine union. 

The salts of those carboxylic acids which are resistant to 
lime and which contain in the molecule an aliphatic or cyclo¬ 
aliphatic radical will form valuable compositions in accor¬ 
dance with the present invention when mixed with any one 
of the phosphate compounds hereinafter described in more 
detail. Salts of such carboxylic acids are, for example, the 
water soluble salts of acetic acid into which there has been 
substituted a higher alkoxy or an alkyl-mereapto rad- 

78 icaTsuch as anv of the following: octvl oxv, decvl 
oxv, dodecvl oxv, tetradecvl oxv, hexa-decv oxv and 

octadecyl oxy radicals or octyl-mercapto-, decyl-mercapto. 
dodecyl-mercapto; tetradecyl-mercapto. hexadecyl-mercap- 
to, and octadecyl-mercapto radicals. Another specific ex¬ 
ample of a suitable compound is the sodium salt of the serni- 
lateral thiodiglycolic acid-n-octyl ester. 

Suitable compositions may also be made with various sul- 
fone compounds as bases for the higher alkyl radicals. The 


salts of the sulfuric acid esters, phosphoric acid esters and 
thiosulfuric acid esters of those sulfones which on the one 
hand contain a higher alkyl radical such as an octyl, decylj 
dodecyl, tetradecyl and hexadecyl radicals and on the otheif 
hand a low aliphatic radical containing at least one hyj 
droxyl group, such as the hydroxy ethyl radical and th^ 
beta-gamma dihydroxy propyl radical, are examples. j 

Compositions having special properties may be mad4 
from the carbonic acid esters and urethanes which on th^ 
one hand are substituted by a higher aliphatic or cyclo-ali| 
phatic radical and on the other hand by a radical contain! 
ing one of the hereinbefore mentioned groups adapted 
affect the water-solubility of the compound. ! 

When use is made of a quaternary ammonium radical or 
an amine group neutralized by reaction with an acid for 




ejffecting or increasing the water-solubility of the hig 
aliphatic radical containing compound, the addition of alka 
line salts is avoided. Water-solubility may be imparted tc^ 
such compounds by other radicals such as thos^ 
79 which contain a plurality of hydroxy groupjj; 

and/or ether groups. When such hydroxy or ethei}- 
groups are employed suitable compounds are produced bj! 
the reaction of a considerable amount of an alkalene oxid^ 
such as ethylene oxide, glycide, epichlorohydrin, and thi 
like, upon higher alcohols, such as octyl, decyl, dodecyl^ 
tetradecyl, hexadecyl and octadecyl alcohols and their mixf 
tures, as well as upon fatty acids such as lauric acid an<|l 
stearic acid. The sugar alcohols in tlie form of their reacj 
tion products with the above mentioned alkalene oxide^ 
which have been partially etherified by higher alkyls or 
partially esterified by higher fatty acids are also suitabU 
for the production of the compounds of the present in|- 
vention.. I 

I 

The water-soluble salts of the phosphoric acids poorer ii{i 
water than ortho-phosphoric acid which are used in comL 
pounding the compositions of the present invention includ^ 
the alkali metal salts of pyro-phosphoric acid, particularly^ 
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neutral alkali metal pyro-phosphates, suitable salts being 
sodium acid pyro-phosphate, neutral sodium pyro-pbos- 
phate and' potassium pyro-phosphate. Compositions suit¬ 
able for the same or for different purposes may be made 
with other phosphates such as the alkali metal meta-phos¬ 
phates as sodium and potassium meta-phosphates or poly¬ 
meric forms of such phosphates. Particularly valuable are 
the compositions derived by the use of poly-phosphates, for 
example, those having the formula, NasPsOio and Na^P^Ois. 
Instead of using the alkali metal salts of the above men¬ 
tioned phosphates, the ammonium salts may be employed. 
For specific purposes it is often advantageous to use mix¬ 
tures of these phosphate salts. 

80 The compositions of the present invention contain 
many valuable properties not had by the higher ali¬ 
phatic radical containing compounds when used alone or 
in the absence of the above mentioned pyro and other phos¬ 
phates. The presence of such phosphate salts produces 
uniformity in the rate of the higher alkyl compound in go¬ 
ing into solution in water. The higher alkyl compounds 
have increased solubility and also an increased velocity of 
solution. The compositions of the invention have a greater 
foaming capacity in aqueous solution than the higher alkyl 
compounds alone and furthermore, are more stable toward 
alkaline earth and heavy metal salts which are present in 
hard water. 

The compositions hereinbefore described may be sup¬ 
plemented! by other substances which impart valuable prop¬ 
erties and produce compositions suitable for special pur¬ 
poses. Known agents for wetting, washing, purifying, 
emulsifying and dispersing, or mixtures thereof when added 
to the compositions produce compositions of considerable 
value. Compositions of somewhat different properties may 
be formed by incorporating alkali compounds such as soda 
ash, water glass, borax and/or such compounds as the per¬ 
borates, persulfates and percarbonates, and the like, or neu¬ 
tral agents such as sodium sulfate, or acid agents such, for 
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example, as sodium disulfate, or mixtures of these agents. I 
The compositions may be manufactured and sold in solid | 
form as a powder or in granular form, or in the form of i 
thin strips. They also may be sold in the form of a solu- ! 

tion, dissolved in aqueous or non-aqueous liquids, i 
80a When the compositions are utilized in the dissolved j 
form for cleansing or other purpose, solutions may ! 
be utilized in a warm condition or in a cold condition as j 
the circumstances may require. | 

The extremely valuable properties of the compositions j 
constituting the present invention may be illustrated by | 
the following comparative experiments: With the use of I 
water of 12 degrees hardness, two solutions are prepared, | 
one of them containing only the sodium salts of the sulfuric | 
acid esters of a mixture of higher fatty alcohols composed j 
of decyl, dodecyl, tetradecyl, hexadecyl and octadecyl al- j 
cohol derivatives in a (quantity of 0.5%, and the other con- j 
taining the same amount of such salts, and also 0.2% of j 
neutral sodium pyrophosphate. | 

The cleansing action of these two solutions may be com- j 
pared by washing identical pieces of cloth containing a j 
standardized quantity of carbon or soot. The second solu- | 
tion containing the neutral sodium pyrophosphate was far j 
superior to the solution not containing the same in remov¬ 
ing considerably more of the coloring matter from the fab¬ 
ric samples treated. This superior cleansing power is of | 
considerable commercial value. Samples of the above solu- | 
tions were permitted to stand for the same period of time I 
and the solution containing the neutral sodium pyrophos- ! 
phate remained clear, whereas, the solution free of such | 
salt formed a dense precipitate. I 

A further test to indicate the superiority of the composi- i 
tions of the present invention was carried out by treating i 
pieces of cotton cloth from the same bolt by boiling ten ! 
times under like conditions in corresponding solutions form 
with water of 12 degrees hardness. The results are shown 
in the following table: i 
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81 Tenfold treatment with a solution 

containing: Ash Content: 

1. 5 g. commercial fatty=alcohol sulfonate 

per liter 0.91% 

2. 5 g. commercial fatty=alcohol sulfonate 

-f 2 g. borax 1.08% 

3. 5 g. commercial fatty=alcohol sulfonate 

-h 2 g. disodium phosphate 2.53% 

4. 5 g. commercial fatty=alcohol sulfonate 

-r 2 g. trisodium phosphate 2.39% 

5. 5 g. commercial fatty=alcohol sulfonate 

-h 2 g. sodium metaphosphate 0.54% 

From this table it may be observed that the ash content of 
the treated cotton cloth remained very low after treatment 
\vith the solution of the compounds of the present inven¬ 
tion, whereas, with the other solutions the ash content was 
almost double or even more. The advantages of the compo¬ 
sitions of the present invention are clearly apparent and 
their suitability for numerous commercial processes is ob¬ 
vious. 

Similar favorable properties may also be obtained with 
the other enumerated capillarity active compositions dis¬ 
closed herein. 

Example 1: 

One hundred parts by weight of a fatty alcohol sulfonate 
in the form of a paste, containing the sodium salts of the 
sulfuric acid esters of decyl, dodecyl and tetradecyl alcohol 
which contained about 65% of the pure sulfonate and about 
10% of inorganic salts were kneaded togethed with 18 parts 
of calcined tetrasodium pyrophosphate. The mixture ob¬ 
tained was dried by any suitable apparatus, for example, 
in a vacuum belt dryer and thereafter was ground to pro¬ 
duce a mass having grades of uniform size. The granular 
powder obtained constitutes a detergent having a cleans- 
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82 ing power much in excess of the fatty alcohol | 

sulfonates in the absence of pyrophosphate. | 

I 

Example 2: I 

i 

Eighty parts by weight of a commercial fatty alcohol sul- | 
fonate mixture in dry form containing the sodium salts of j 
the sulfuric acid esters of octyl, decyl, dodecyl, tetradecyl, | 
hexadecyl and octadecyl alcohols containing 85 to 95% of | 
pure sulfonate is intimately mixed by means of a roller | 
mixer with 20 parts by weight of a finely powdered sodium I 
metaphosphate and thereafter ground into particles of uni-1 
form size. In all concentrations in hard waters the com-! 
positions thus prepared produce solutions having consid-1 
erably improved cleansing power and solubility. If in this j 
example a portion of the metaphosphate such as about 10! 
parts are replaced by calcined tetrasodium pyrophosphate, j 
then a high-grade washing composition is likewise obtained, j 

I 

I 

Example 3: | 

Two hundred parts by weight of an aqueous solution of! 
the sodium salts of the sulfuric acid esters of a mixture of i 
glycerol mono-octylether with similar ethers of decyl, do-! 
decyl, tetradecyl and hexadecyl radicals, which mixture con-! 
tains about 25% of pure sulfonates and about 13% of! 
sodium sulfate are mixed w’ith the aid of heat with 5.5 parts | 
by weight of sodium sulfate and 6.5 parts by weight of cal-1 
cined tetrasodium pyrophosphate. If this mixture is dried' 
as with the use of a spray dryer operated in the usual! 
fashion a pulverulent washing agent is obtained, which! 
when used in accordance with commercial practice results! 
in an excellent cleansing action. | 

83 Example 4: I 

Eighty parts by weight of a mixture of substantially purej 
sodium salts of higher aliphatic sulfonic acids .containing! 
predominately the sodium salt of dodecane-sulfonic acidi 
are ground to a homogeneous mass in a ball mill with lOl 

! 

i 


I 

I 

I 
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parts bV| weight of calcined tetrasodium pyrophosphate or 
of sodium meta-phosphate. The compositions thus obtained 
have a considerably greater solubility in hard waters and 
a superior washing power to the sodium salts of the higher 
aliphatiC; sulfonic acids in the absence of such phosphate 
salts. 

Example 5: 

One hundred and twenty-five parts by weight of a dry 
commercial fatty alcohol sulfonate product containing 75 
to pure sulfonate are intimately mixed by means of any 
suitable mixing device with 25 parts by weight of a finely 
powdered sodium polyphosphate, for example, of the com- 
I)ositioii of Xa.;P 40 i.T and thereafter the mixture powdered 
to produce a granular mass with grains of suitable size. 
The mass produced possesses a considerably improved 
cleansing power and solubility. 

In the foregoing Examples there may be substituted for 
the fatty alcohol sulfonates other lime-resistant soap substi¬ 
tutes, for example, aliphatic amino-sulfonic or oxy-sulfonic 
acid reacted with compounds containng higher fatty acid 
radicals. 

It should be understood that the present invention is not 
limited to the specific disclosure of the foregoing examples, 
but that it includes all substances coming within the scope 
of the broad description of the invention and of the terms 
of the appended claims. 

84 I Claim: 

1. A composition (»f matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule at 
least one higher alipathic radical containing at least 8 car¬ 
bon atoms and at least one substantiallv terminal radical 
adapted to effect or increase water solubility, together with 
a water-soluble salt of a phosphoric acid poorer in water 
than ortho-phosphoric acid. 

2. The composition of matter described in claim 1 
wherein the higher aliphatic radical is an alkyl radical 
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having a terminal radical adapted to effect water solubilijy. 

3. The com])osition of matter described in claim 1 wherte- 
in the higher aliphatic radical is of a paraflfin hydrocarboln. 

4. A composition of matter comprising a lime-resistant 

capillarily-active ether compound containing in the molje- 
cule at least one higher aliphatic radical containing at leajst 
8 carbon atoms and at least one substantially terminal ra4i- 
cal adapted to effect or increase water-solubility, together 
with a water soluble salt of a phosphoric acid poorer jn 
water than ortho-phosphoric acid. I 

5. A composition of matter comprising a lime-resistajat 
capillarily-active ester compound containing in the mole¬ 
cule at least one higher aliphatic radical containing at lea^t 
8 carbon atoms and at least one substantially terminal rail- 

• I 

ical adapted to effect or increase water solubility, together 
with a water-soluble salt of a phosphoric acid poorer in 
water than ortho-phosphoric acid. | 

85 6. A composition of matter comprising, a liiUe 

resistant, capillarily-active compound containing in 
the molecule at least one higher aliphatic radical contaiji- 
ing at least 8 carbon atoms and a thiosulfate radical, to¬ 
gether with a water-soluble salt of a phosphoric acid poorer 
in water than ortho-phosphoric acid. I 

7. A composition of matter comprising, a lime-resistan|t, 

capillarily-active compound containing in the molecule it 
least one higher aliphatic radical containing at least 8 car¬ 
bon atoms and a phosphate radical, together with a watet- 
soluble salt of a phosphoric acid poorer in water than ortho- 
phosphoric acid. j 

8. A composition of matter comprising, a lime-resistan^, 
capillarily-active compound containing in the molecule it 
least one higher aliphatic radical containing at least 8 car¬ 
bon atoms and a quaternary ammonium radical, together 
with a water-soluble salt of a phosphoric acid poorer ii 

water than ortho-phosphoric acid. I 

85 9. A composition of matter comprising, a lime-n‘- 

sistant, capillarily-active compound containing in the 
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molecule at least one higher aliphatic radical containing at 
least 8 carbon atoms and a radical containing hydroxyl 
groups adapted to etfect or increase water solubility, to¬ 
gether with a water-soluble salt of a phosphoric* acid poorer 
in water than ortho-phosphoric acid. 

86 10. A composition of matter comprising, a lime- 

resistant, capillarily-active compound containing in 
the molecule at least one higher aliphatic radical containing 
at least 8 carbon atoms and a radical containing ether 
groups adapted to etfect or increase water solubility, to¬ 
gether with a water-soluble salt of a phosphoric acid poorer 
in water than ortho-phosphoric acid. 

86 11. A composition of matter comprising, a lime- 
resistant, capillarily-active compound containing in 

the molecule at least one higher aliphatic radical containing 
at least 8 carbon atoms and at least one substantially ter¬ 
minal radical ada])ted to eli'ect or increase water-solubility, 
together with a water-soluble salt of pyro-phosphoric acid. 

12. A composition of matter comprising, a lime-resistant, 
capillarily-active com])Ound containing in the molecule at 
least one higher ali])hatic radical containing at least 8 car¬ 
bon atoins and at least one substantially terminal radical 
adapted to etfect or increase water-solubility, together with 
a neutral sodium salt of })yrc-phosphoric acid. 

13. A composition of matter comprising, a lime-resistant, 
capillarily-active comj)ound containing in the molecule at 
least one higher alij)halic radical containing at least 8 car¬ 
bon atoms and at least one substantially terminal radical 
adapted to effect or increase water-solubility, together with 

a water-soluble salt of meta-phosphoric acid. 

87 14.1 A composition of matter comprising, a lime- 
resistant, capillarily-active compound containing in 

the molecule at least one higher aliphatic radical contain¬ 
ing at least 8 carbon atoms and at least one substantially 
terminal radical adapted to effect or increase water-solu¬ 
bility, together with a w'ater-soluble salt of a pol 3 nnerized 
meta-phosphoric acid. 
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15. A composition of matter comprising, a lime-resistajat, 

capillarily-active compound containing in the molecule!at 
least one higher aliphaic radical containing at least! 8 
carbon atoms and at least one substantially terminal rajii- 
cal adapted to effect or increase water solubility, togetl^er 
with an alkali metal polyphosphate. I 

16. A composition of matter comprising, a linie-resista|nt, 

capillarily-aetive eonijjound containing in the molecule!at 
least one higher aliphatic radical containing at least 8 chr- 
bon atoms and a substantially terminal -SOsH- radical neu¬ 
tralized to produce a water-soluble salt, together with a 
water-soluble salt of a phosphoric acid poorer in wa^er 
than ortho-phosphoric acid. ! 

17. A composition of matter, comprising, a linie-resistt^nt, 
capillarily-active compound containing in the molecule! at 
least one higher aliphatic radical containing at least 8 ^ar- 
bon atoms and a substantially terminal sulfuric acid esjter 
radical neutralized to i)roduce a water-soluble salt, |to- 
gether with a water-soluble salt of a phosj)horic acid poojrer 

in the water than ortho-phosphoric acid. i 

88 18. A composition of matter comprising, a li^e- 

resistant, capillarily-active compound containinj^ in 
the molecule at least one higher aliphatic radical contain¬ 
ing at least 8 carbon atoms and a substantially termijnal 
sulfonic acid radical neutralized to produce a water-HoI- 
uble salt, together with a water-soluble salt of a phos])h<|)i’ic 
acid poorer in water than ortho-phosphoric acid. | 

19. A composition of matter which forms an alkalinej so¬ 
lution in water comprising, a lime-resistant, capillaijily- 
active compound containing in the molecule at least jone 
higher aliphatic radical containing at least 8 carl)on at^ms 
and at least one substantially terminal radical adapted to 
effect or increase water-solubility, together with a waiter- 
soluble salt of a phosphoric acid poorer in water tlian orltho- 
phosphoric acid, and an alkaline salt. j 

• • • • • • • • 
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Endorsed: Mailed Mar 22 1938 

Room 4708 Paper No. 11 

Department of Commerce 
United States Patent OflSce 
Washington 

Applicant: Otto Lind 
Ser. No. 752,462 
Filed Nov. 10,1934 

For Cleansing and wetting compositions 

Hammond & Littell, 

22 East 40th St., 

New York, N. Y. 

In response to amendments filed Oct 22, 1937 and Jan. 
6, 1938. 

Applicant’s remarks in the amendment filed Oct. 22, 1937 
have been carefully considered. The Examiner is still of 
the opinion, however, that claims 2-5, 11, 12 and 15-27 are 
unpatentable over the references of record for reasons of 
record fully set forth and are accordingly so rejected. The 
rejection of claims 2-5, 11, 12 and 15-27 is made final in 
accordance with the practice under ex parte Jackson 1926 
C. D. 102. 

Claims 9 and 10 to non-elected species are retained here¬ 
in under Rule 41. In the event of the withdrawal of generic 
claims 19 and 24 concurrent withdravral of the nonelected 
claims will be necessary to constitute a completely respon¬ 
sive action. 

Applicant has copied claims 1 and 4 of the patent to 
Fiske No. 2,092,913 which are here presented as claims 28 
and 29. The Examiner is of the opinion that applicant can 
make only claim 29 (claim 4 of the patent). 

Applicant has disclosed detergent compositions which 
contain principally as one component a detergent of a spe-' 
cific type and an alkali metal salt of tetraphosphoric acid. 
The detergents disclosed by applicant are lime-resistant, 
capillary-active compounds containing in the molecule at 
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least one higher aliphatic radical containing at least 8 car-1 
bon atoms and terminal radical of a specific tvpe.i 
165 There is no basis in applicant’s disclosure for claim-! 

ing a detergent broadly as an ingredient in the com-| 
position. Applicant’s disclosure does not contemplate the! 
us of such detergents as fatty acid soaps and soap compo-| 
sitions, acids or aqueous solutions of sodium or potassium! 
bisulphite or hypochlorite used to clean dairy and brewing! 
equipment. The disclosure by applicant relates to mix-! 
tures of water soluble salts of sulphonated alcohols or the! 
other lime resistant, capillary-active compounds disclosed! 
with alkali metal salts of pyrophosphoricv, metaphosphoricj 
and polyphosphoric acids as cleaning compositions. It isj 
the opinion of the Examiner that there is not sufficient basis j 
in the disclosure of the instant application for making | 
claim 1 of the patent. I 

An interference will be promptly declared and applicant 
may proceed under rule 109 if he further desires to contest 
his right to make claim 28 (claim 1 of the patent) which 
is not included in the declaration of the interference. 

0 H MERCHANT 

Submitted Acting Exaniher. 

V.I.R. 

Supervisory Examiner 


I 
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180 Endorsed Mail Division U. S. Patent Office 

Aug 23 1939 

U. S. Patent Office Division 64 Received Aug 25 1939 

Board of Appeals U. S. Patent Office Aug 24 1939 

IX THE UNITED STATES PATENT OFFICE 

Div 64 Boom 4708 

In the Matter of the Application of 

OTTO LIND 

Serial No. 752,462 

Filed Nov. 10, 1934 

For Cleansing and Wetting Agents 

22 East 40th Street, New York City 
August 22, 1939 

Appeal 

Hon. Commissioner of Patents 
Washington, D. C. 

Sir: 

The party Lind hereby appeals from the action of the 
Examiner dated March 30, 1939, finally rejecting claims 
2-5, 11, 12 and 15-27, inclusive, and 28 of his above noted 
application, on the following grounds: 

The Examiner erred: : 

1. In rejecting each of claims 2-5, 11, 12, 15-27, and 28. 

2. In rejecting claim 28 as not having sufficient basis in 
this application. 

3. In rejecting claim 28 on the grounds of estoppel. 

4. In holding that applicant’s claim 28 could have been 
introduced into Interference No. 75,745. 

5. In holding applicant’s contention that claim 28 could 
not be introduced into Interference No. 75,745 in view of 
its early termination to be without merit. 

6. In rejecting each of claims 2-5,11,12, and 15-27 on the 
references of record. 
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181 7. In rejecting each of claims 2-5,11, 12 and 15-27 
as being unpatentable over the references of recor|d. 

8. In holding that each of claims 2-5,11,12 and 15-21, j>r 

any of the claims, is lacking in invention over Friesenhaljin 
in view of Agathe. I 

9. In holding that claims 2-5, 11, 12 and 15-21, or any of 

the claims, are lacking in invention over Nuesslein, British 
patent 379,534, Swiss patent 150,589 or German pateht 
584,688, or over any one of them. | 

10. In holding that claims 2-5,11,12 and 15-21, or any pf 
the claims, are lacking in invention over Hall, Bernard ^r 
Bertsch, or over any one of them. 

11. In holding that claims 22 and 23, or any of the clain^s, 
are lacking in invention over Friesenhahn, Neusslein, Hall, 
Bernard, Bertsch, British patent 370,534, Swiss patent Nb. 
150,589, or German patent 584,688, or over any one of theip. 

12. In holding no invention is involved in replacing al¬ 
kali metal phosphate of Friesenhahn with sodium pyrp- 
phosphate in the detergent compositions of this inventiop. 

13. In holding that Nuesslein, British patent 379,53il, 
Swiss patent 150,589 and German patent 584,688 show thpt 
capillary-active, lime-resistant compounds of the type pf 
those of the instant invention are well-known cleaning 
agents, and that for this reason no invention is involved in 
the addition of sodium pyrophosphate or polyphosphate 

thereto. I 

182 14. In holding that the applicant teaches that sp- 
dium metaphosphate is the full equivalent of sodiupi 

pyrophosphate or polyphosphate. i 

15. In failing to apply specifically the references to 
claims 24-27, limited to proportions adapted to accomplish 
novel functions, neither the functions nor proportions ca¬ 
pable of performing the functions being disclosed in tlje 
references. 

16. In not allowing each of the claims 2-5, 11, 12, 15-S|7 

over each of the references of record. | 

17. In not allowing the application. | 


I 

I 

I 
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An appeal fee of $15.00 is enclosed herewith. 

An oral hearing is requested. 

Respectfully submitted, 

OTTO LIND 

By HAMMOND & LITTELL 
His Attorneys 

• ••••••••• 

Excerpts from Plaintiff’s Exhibit 2. i 

278 Specification 
To All Whom It May Concern: 

Be It Known that I, Otto Lind, a citizen of the German 
Republic, and a resident of Dusseldorf, Germany, have in¬ 
vented certain new and useful Improvements in BLEACH¬ 
ING AND CLEANSING COMPOSITIONS, of which the 
following is a specification. 

279 This invention relates to compositions having ex¬ 
ceeding high cleansing powers and other valu¬ 
able properties rendering them suitable for many purposes 
in the arts. Such compositions broadly considered are com¬ 
posed of or I contain principally as one component any one 
or number of diverse classes of soaps or preferably lime- 
resistant, capillarily-active compounds which in common con¬ 
tain in their molecules at least one higher aliphatic radical 
having at least 8 carbon atoms and at least one substantially 
terminal radical, i.e., terminal or almost terminal radical, 
adapted to effect or increase the water-solubility of the com¬ 
pound, and las a second component any one or more of a 
number of water-soluble salts of those phosphoric acids 
which are, or which may be considered to be produced from 
ortho-phosphoric acid by the removal of water. To impart 
special properties, additional agents, such as per com¬ 
pounds, alkali compounds, etc., may be incorporated in 
the compositions, as hereinafter explained in more detail. 

This application is in part a continuation of my previ- 
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ous applications Serial No. 752,462, filed November 10,1934, 
and Serial No. 757,891, filed December 17,1934. 

An object of the present invention is to produce cleansing 
compositions having superior properties to compounds or 
compositions now available on the market. 

Another object is to improve the stability and other prop¬ 
erties of soaps and so-called lime-resistant organic deter¬ 
gent and wetting agents. 

In accordance with one embodiment of my invention, I 
provide in the presence of the detergence a water soluble 
compound of tetraphosphoric acid, preferably a water solu¬ 
ble salt of the tetraphosphoric acid, as, for example, sodium, 
potassium or ammonium salts thereof, as well as an effec¬ 
tive process of utilizing the same to improve the cleaning 
effect of the detergent. 

280 Another object of the present invention is to pro¬ 
vide compositions of this type in which per com¬ 
pounds are so combined with the pyrophosphates and wash¬ 
ing agents as to be relatively stable and so that very effec¬ 
tive washing, cleansing and bleaching agents may be pro¬ 
duced and made available for industrial and other uses. 

The invention also comprehends compositions composed, 
wholly or in part, of a per compound capable of liberating 
oxygen when in aqueous solution, a water soluble salt of 
any of the phosphoric acids having a lower proportion of 
water molecules than orthophosphoric acid, and a washing 
agent such as soap or a sulfated fatty alcohol with or with¬ 
out a stabilizing agent. To produce compositions of partic¬ 
ular properties for special purposes, any one or more of a 
number of substances may be added as will hereinafter be 
described. 

In producing the compositions constituting the present 
invention there may be employed any one or more of those 
per compounds which liberate oxygen when dissolved in 
water or which have heretofore been practically or theoreti¬ 
cally utilizable as bleaching agents. Among the compounds 
usable are the alkaline salts, especially the sodium salts, of 
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per acids such as perborates, percarbonates, perphosphates, 
persulfates, perpyrophosphates and similar salts, and hy¬ 
drogen' peroxide as •well as its organic derivatives such as 
the addition products of hydrogen peroxide and urea. 

The phosphate salts constituting another component of 
the compositions of the present invention may be referred 
to collectively as the water soluble salts of those phosphoric 
acids having fewer molecules of water, or a smaller pro¬ 
portion of water molecules, than orthophosphoric acid, 
which terminology includes the pyrophosphates, the meta¬ 
phosphates and the polyphosphates. These salts may be 
used in their monomeric as well as in their polymeric 
281 form, for example, as trimeric or hexameric meta¬ 
phosphate. Additional examples comprise calcined 
neutral sodium pyrophosphate or that containing water of 
crystallization, trimeric or hexameric sodium metaphos¬ 
phates : and sodium polyphosphates ha-ving either of the 
formulas XarPsO,,. or Na«P 40 i.v For certain purposes their 
corresponding subphosphates may also be used having, for 
example, the fonimla NasPiOn or NauPioOs,. The propor¬ 
tion of the phosphate salts to the per compounds in the com¬ 
positions may be varied within wide limits and is fairly un¬ 
important as far as the broad concepts of the invention are 
concerned. 

To impart additional detergent properties to the com¬ 
position there may be added soap, saponines or other soap 
substitutes or soap-like compounds, for example, the alkali 
metal salts of sulfonated or sulfated oils or fatty alcohols, 
or other capillarily-active compounds containing in their 
molecule lyophilic radicals of larger molecular weight on 
the one hand, and groups adapted to impart water solubil- 
itv on the other hand. 

Where the mixtures herein described are to be used as 
washing and cleansing agents •with a controlled rate of 
oxygen liberation, alkaline substances may be employed 
which substances may in general be referred to as those 
compounds which give an alkaline reaction in solution. 
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Thus there may be added to the compositions any one or 
more of the alkaline salts, such as water glass, or alkaline 
metasilicates, or alkaline carbonates, or alkaline borates, 
borax, or alkaline orthophosphates, or the bath in which 
the above components are used may be rendered alkaline 
to control the rate of oxygen liberation. Also, difl&cultly 
soluble silicates may be used for their stabilizing effect 
upon compositions of the hereinbefore described nature 
which may also contain other substances of a most 
282 varied nature comprising, for example, other known 
w’ashing, cleansing, softening, rinsing, foaming, wet¬ 
ting, emulsifying, penetrating, dissolving, superfatting, dis¬ 
infecting and scrubbing agents, and the like. 

The present invention is independent of the method by 
which the various ingredients are compounded. They may 
be mixed or ground in any suitable device and may be 
added to each other in any desired order. 

The compositions may be prepared in solid, liquid or in 
paste form. Thus they may be sold in commerce and/or 
put in use in the form of powders, granules, flakes, thin 
strips, or pastes, or in the form of solutions or emulsions 
in water or other inorganic or organic solvent. Obviously 
the mixing either wholly or in part may be effected at the 
place where the composition is to be used, if such is found 
more convenient or desirable. 

The washing and cleansing compositions containing the 
mixtures of compounds herein described may be employed 
in many different branches of industry and as well as in 
the household. For example, they may be utilized for gen¬ 
eral washing and cleansing, for the bleaching of textiles 
including linen, for the fixing of vat dyestuffs, for launder¬ 
ing purposes and for the treatment of various fibrous ma¬ 
terials. 

Example 1: 

Ten parts by weight of sodium perborate are intimately 
mixed with 14 parts by weight of neutral sodium pyrophos¬ 
phate, after which 1 part by weight of magnesium silicate 
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and 8 parts by weight of soda are added. The composition 
produced constitutes a bleaching agent which is ex- 

283 cellently suitable for the bleaching of fabrics in the 
textile industry. Aqueous solutions of this composi¬ 
tion are particularly valuable because of their slow and 
uniform liberation of oxygen. 

Example 2: 

Twenty-one parts of sodium perborate, 37 parts of sodium 
pyrophosphate, 2 parts of barium silicate and 40 parts of 
soda, all by weight, are mixed together in any suitable 
mixing device. The composition produced is excellently 
suited for bleaching fabrics in the textile industry, such 
composition also possessing a good cleansing power. The 
bleaching action of aqueous solutions of this composition 
lasts for an unexpectedly long period of time. 

Example 3: 

Ten parts of sodium perborate, 15 parts of neutral sodium 
pyrophosphate, 2 parts of cadmium silicate, 11 parts of soda 
and 62 parts of soap, all by weight, are intimately mixed 
in a grinding mill. By this procedure an excellent washing 
agent is obtained which may be used to advantage in the 
household and in industry for washing soiled clothes, tex¬ 
tiles and the like. 

Example 4: 

Ten parts of sodium perborate, 18 parts of a polyphos¬ 
phate having the formula NajPsOiT, 2 parts of cadmium 
silicate, 10 parts of soda and 60 parts of soap, all by weight, 
are intimately mixed in a suitable grinding mill. A good 
washing agent is thereby obtained which may be 

284 used satisfactorily in the textile industry and in 
trade laundries as well as in the household. In place 

of the polyphosphate described in this example, other poly¬ 
phosphates may be substituted, for example, those poly¬ 
phosphates having a formula of NajP,Oi« or Na«P 40 ,.„ 
NaisPioOji, or like compounds. 


Example 5: j 

An intimate mixture is made of 20 parts of sodium peij- 
borate, 33 parts of sodium metaphosphate, 2 parts of 
barium silicate and 45 parts of soda, all by weight. Th^ 
resulting composition is a good cleansing agent and is par¬ 
ticularly suitable for the bleaching of textiles. j 

Example 6: | 

Ten parts of sodimii perborate, 14 parts of sodium pyroi- 
phosphate, 1 part of magnesium silicate, 6 parts of sod^ 
and 47 parts of soap, all by weight, are thoroughly mixed 
in any suitable mixing device. An excellent -washing agenj: 
is obtained which can be used in the household and in indusf 
try for washing textiles, for laundering and the like. | 

Example 7: | 

Fifteen parts of sodium perborate, 10 parts of a sodiuni 
polyphosphate, for example, that having the formula 
Na«P 40 i 3,1 part of magnesium silicate, 9 parts of soda an^ 
50 parts of soap, all by weight, are ground together to forni 
a homogeneous mass. By this procedure an excellent wash^ 
ing agent is obtained which is particularly adapted for us^ 
in the household for laundering purposes. I 

By omitting the soap from the composition of this ex-i 
ample, an agent is obtained which may be used successfully! 
in rinsing baths employed after the washing operation in! 
the cleansing of textiles. i 

! 

285 Example 8: | 

I 

Eight parts of sodium perborate, 12 parts of tetrasodiumi 
pyrophosphate, 4 parts of magnesium silicate, 10 parts of! 
soda and 41 parts of soap, all by weight, are mixed | 
thoroughly together in any suitable device. An excellent | 
washing agent is obtained which can be used to advantage! 
in the household and in the laundries for washing textiles of! 
all kinds. The magnesium silicate employed prevents the| 
dissociation of the active oxygen from the dry mixture.! 
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During the use of the composition the bleaching action of 
the oxygen is quite gentle or mild, and does not destroy the 
fibers. 

Example 9: 

Fifteen parts by weight of sodium perpyrophosphate are 
intimately mixed with 2 parts by weight of zinc silicate and 
60 parts by Aveight of a soap. 

In place of the soap a corresponding quantity of synthetic 
soap-like compounds may be used, for example, a technical 
mixture of the sodium salts of sulfonated fatty alcohols of 
high molecular weight. 

An excellent washing agent is obtained, which can be used 
in the household and in industry for washing textiles, for 
laundering, cleansing and the like. 

When the mixture is dissolved in water, the sodium per¬ 
pyrophosphate decomposes partly with the formation of 
sodium pyrophosphate; thus the alkaline solution contains 
sodium perpyrophosphate and sodium pyrophosphate. 

286 Example 10: 

Ten parts of sodium perborate, 14 parts of sodium pyro¬ 
phosphate, 9 parts of soda, 1 part of magnesium silicate 
and 46 parts of a technical mixture of the sodium salt of 
a sulfonated high molecular fatty alcohol, such as dodecyl- 
alcohol, tetradecyl-alcohol, hexadecyl-alcohol, oleic-alcohol, 
octodecyl-alcohol, all by weight, are intimately mixed in a 
suitable mixing device. An excellent alkaline washing 
agent is obtained, which can be used in the household, in the 
laundries and in industry for washing textiles and the like. 

By omitting the soap-like compound a very good rinsing 
agent is obtained. 

Example 11: 

An intimate mixture is made of 15 parts of sodium per¬ 
pyrophosphate, 2 parts of magnesium silicate and 60 parts 
of a soap, all by weight. 
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In place of the soap a corresponding quantity of synthetic i 
soap preparations may be used, for example, a technical j 
mixture of the sodium salt of sulfonated fatty alcohols of | 
high molecular weight. | 

A good washing agent is obtained, which may be used to [ 
advantage in the household and in industry for washing I 
soiled clothes, textiles and the like. When the mixture is ! 
dissolved in water, to an alkaline solution the sodium per- | 
pyrophosphate decomposes partly with the formation of ! 

sodium pyrophosphate, thereby liberating oxygen. 1 

In place of magnesium silicate the same quantity of tin 
silicate may be added. 

I 

287 Example 12: | 

I 

Eight parts of sodium perborate, 12 parts of tetrasodium | 
pyrophosphate, 10 parts of soda, 4 parts of magnesium i 
silicate and 41 parts of soap, all by weight, are intimately j 
mixed in a suitable mixing device. The composition pro- i 
duced constitutes a washing agent, which is excellently suit- ! 
able for washing soiled clothes, textiles and the like in the 

household and in trade laundries. The magnesium silicate | 
employed prevents the dissociation of the active oxygen | 
from the dry mixture. During the use of the composition j 
the bleaching action of the oxygen is quite gentle, and does | 
not destroy the fibres. I 

Example 13: I 

Ten parts of sodium perborate, 14 parts of sodium pyro- | 
phosphate, 1 part of magnesium silicate and 46 parts of 1 
a technical mixture of the sodium salt of a sulfonated high- I 
molecular fatty alcohol, such as dodecyl-alcohol, tetradecyl- | 
alcohol, hexadecyl-alcohol, oleic-alcohol, octodecyl-alcohol, i 
all by weight, are intimately mixed in a suitable mixing de- i 
vice. An excellent alkaline washing agent is obtained, | 

which can be used in the household, in the laundries and in 

' 1 

industry for washing textiles and the like. ! 

By omitting the soap like compound a very good rinsing I 
agent is obtained. 
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Example 14: 

Twenty-five parts by weight of a dry commercial fatty 
alcohol sulfonate product containing 75 to 85% pure sul¬ 
fonate are intimately mixed by means of any suitable mix¬ 
ing device with 25 parts by w’eight of a finely pow- 

288 dered sodium polyphosphate, for example, of the com¬ 
position of XaeP 40 i 3 , and with an amount of sodium 

perborate or other per compound sufiicient to give the de¬ 
sired bleaching effect, and thereafter the mixture powdered 
to produce a granular mass with grains of suitable size. 
The mass produced possesses a considerably improved 
cleansing and bleaching power and solubility. 

Many, substances fully equivalent to those disclosed 
herein but within the broad teachings of the description will 
occur to those skilled in the art and where desired parts of 
the composition of the examples may be omitted. There¬ 
fore, it should be understood that the present invention is 
not limited to the specific examples of ingredients described 
nor to any other details given, but that it comprehends a 
scope commensurate with the broad terms employed in the 
s{)ecification and in the appended claims. 

289 I claim: 

1. A detergent composition containing a detergent 
having a cleansing action and an alkali metal salt of tetra- 
phosphoric acid. 

2. A water-soluble soap composition containing a soap 
and an alkali metal salt of tetraphosphoric acid. 

3. .4 washing liquid containing water and a water-soluble 
soap composition containing a soap and an alkali metal salt 
of tetraphosphoric acid. 

4. A composition of matter for washing, cleansing and 
bleaching purposes including sodium perborate in sufficient 
amounts to give when in solution a bleaching effect, sodium 
pyrophosphate and the sodium salt of sulfated fatty alco¬ 
hols containing more than 8 carbon atoms in the molecule. 

5. A composition of matter for -washing and bleaching 
purposes I including sodium perborate in excess of 10 parts 


65 


of the mixture, sodium pyrophosphate in excess of 14 paifts 
of the mixture, and the sodium salt of a sulfated fatty Al¬ 
cohol of higher molecular character having at least 8 carbbn 
atoms in the molecule in excess of 8 parts of the mixture.! 

6. A composition of matter for bleaching and cleaning 
purposes containing approximately 8 to 21 parts of sodiujm 
perborate, approximately 10 to 37 parts of sodium pyro¬ 
phosphate, and approximately 6 to 45 parts of a water 
soluble detergent of a sulfated fatty alcohol type having 
more than 8 carbon atoms in the molecule. I 

290 In Testimony Whereof I have afl&xed my signatui-e 
to this specification. | 

OTTO LIND I 

*•*••• ••{• 

293 Endorsed: Mailed Mar 24 1939 i 

Div. 64 Room 4708 JG:DC Paper No.13 

I 

Department of Commerce | 

United States Patent Office j 

Washington I 

Applicant: Otto Lind | 

Ser. No. 234,952 i 

Filed Oct. 14,1938 | 

For Bleaching and Cleansing Compositions. | 

Hammond & Littell | 

22 East 40th St. | 

New York, N. Y. I 

] 

References of record: ! 

Fiske 2,092,913, Sept. 14,1937, 87-5(30) | 

Colonius et al 2,121,952, June 28, 1938, 252-99 j 

Siefert 2,134,346, Oct. 25, 1938, 252-137 | 

Draisbach 1,754,163, Apr. 8,1930, 23-251 i 

Application No. 757,891 is now patent No. 2,141,189 i^i- 
sued December 27, 1938 and should be so indicated. See 
page 1 of the specification. | 


I 

I 
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The claims in this application are drawn to two separate 
and distinct alleged inventions as follow’s: 

(1) Claims 1-3 are drawn to a detergent composition con¬ 
taining a detergent (soap) and an alkali metal salt of tetra- 
phosphoric acid. 

(2) Claims 4-6 are drawn to a washing and bleaching 
composition containing sodium perborate, a sulphonated 
fatty alcohol detergent and sodium pyrophosphate. 

The two compositions are separate and distinct. Divi¬ 
sion is required between (I) claims 1 and 3 and (II) claims 
4-6. 

Applicant has copied claims 1, 2 and 3 from correspond¬ 
ingly numbered claims of Fiske patent 2,092,913 and re¬ 
quests that an interference be declared between this appli¬ 
cation and the claims of the Fiske patent. This application 
is stated to be continuation-in-part of applications Serial 
X<>. 7o2,462 filed Xov. 10, 1934 and Serial Xo. 757,891, filed 
Dec. 17,1934 which was issued as patent Xo. 2,141,189, 
294 December 27, 1938. In application No. 757,891 ap¬ 
plicant copied claims 2 and 3 of the Fiske patent and 
the Examiner held that applicant was not entitled to make 
said claims. In application Xo. 752,462 applicant copied 
claims 1 and 4 of the Fiske patent. The Examiner held that 
there was not sufficient basis in the disclosure of said appli¬ 
cation for making claim 1. An interference was set up be¬ 
tween application No. 752,462 and claim 4 of the Fiske 
patent. Applicant was advised that if he further desired 
to contest his right to make claim 1 of the Fiske patent he 
could proceed under Rule 109. The interference terminated 
favorable to applicant. Applicant did not file a motion un¬ 
der Rule 109 during the motion period of the interference 
and is accordingly estopped to make claim 1 of the Fiske 
])atent. Applicant is also estopped from making claims 2 
and 3 of the Fiske patent. The present application could 
have been filed and brought into the interference by motion 
to amend under Rule 109. Applicant has accordingly failed 
to bring forward this application under the provisions of 
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Rule 109 when he should have done so and is estopyjed frcfra 
contesting claims 1-3 of the Fiske patent at this time. Claiijns 
1-3 are accordingly rejected on the ground of estoppel, ^ee 
rules 109 and 127. See also In re Allsop and Gibson 1928 

0. D. 122. I 

Claims 1-3 are also rejected as fully met by Fiske or 

(’olonius et al cited above. | 

A time limit of thirty (30) days from the date of this let¬ 
ter is set for a response to this action. Ex parte Webjer 
and Woodford. 1919 C. D. 65. I 

I 

P. M. NASH I 

Examiner. j 

.T. G. I 

• •*••• ••• 

382 Endorsed: Board of Ai)peals Oct 14-1942 U. S. 
Patent Office 

I 

Endorsed: Mail Division Oct 13 1942 U. S. Patebt 
Office 

In the United Stales Patent Office 

Before the Board of Appeals 

Appeal No. 42,274 | 

In the Matter of the Application of Otto Lixi> ! 

Serial Xo. 234,952 ! 

Filed October 14,1938 i 

For Bleaching and ('leansing ('onit)ositions j 

Affidarit | 

State of Ohio, County of Hamilton, ss: | 

I 

I, Ocar T. Quimby, being first duly sworn, depose and sgy 
that I have read and am familiar with the above noted appli¬ 
cation for Letters Patent, which is assigned to The Procter 

' I 

& Gamble Company of Cincinnati, Ohio; that I am an em¬ 
ployee of The Procter & Gamble Company and have hjid 
considerable experience in working with phosphates for lise 


I 

I 


1 
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in connection with soaps, sulfated fatty alcohols, and other 
detergents; and that the results of niy experiments set forth 
herein are based on years of experience with various phos¬ 
phates and detergents, and on an average of many compari¬ 
sons. 

That the fpllowing terms used herein are intended to have 
the following meaning. 

Orthophosphate is the sodium salt of phosphoric acid 
(H 3 P 04 ) and refers to the tribasic salt (Na^PO*) unless 
otherwise stated. 

Meta phosphate is intended to mean the glassy product 
often called sodium hexametaphosphate (NaePsOis). 

Pyrophosphate is intended to mean tetrasodium pyro¬ 
phosphate (Xa4P.:07). 

The polyphosphates are intended to mean sodium tri¬ 
phosphate (NasPsOio) and sodium tetraphosphate (NacP* 

O13). 

383 Although the findings and conclusions given here¬ 
in are based on comparisons with sodium salts of 
the various phosphates, the same findings and conclusions 
would apply in the case of other alkali metal phosphates, 
according to [iny experience and best knowledge and belief, 
and I have no reason for believing otherwise. 

That although pyrophosphate is sometimes considered as 
a member of the series of polyphosphoric acids, it is the 
lowest member of the series and it is intended in this affi¬ 
davit to distinguish between pyrophosphate and the higher 
polyphosphates such as sodium triphosphate and sodium 
tetraphosphate, since these higher polyphosphates have 
properties which are different from and superior to the 
pyrophosphate for many detergent purposes. 

That the use of pyrophosphate has become of consider¬ 
able commercial importance as a detergent builder in the 
last three or four years. That the pyrophosphate, as well 
as the polyphosphates, sodium triphosphate and sodium 
tetraphosphate, have an unusual combination of properties 
which give them all around superiority to the ortho phos- 
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phates or the metaphosphates when used as detergent j 
builders. j 

That with the use of pyrophosphate and the poly])hos-! 
phates in connection with soap in hard waters, all of thej 
magnesium hardness and some of the calcium hardness is| 
sequestered or bound in such a manner that no soap is re-| 
(^uired to eliminate the magnesium. i 

That with respect to magnesium hardness, one pound ofi 
tetrasodium pyrophosphate will release approximately 2.2 
pounds of soap for detergent puri)oses. 

That with the use of the pol 3 rphosphates in place of pyro¬ 
phosphates, many greater advantages are realized in j 
384 many soap and detergent applications. | 

I have found the following: j 

I. When used in a detergent composition with soap: | 

(1) Pyrophosphate as compared with orthophosphate. j 

(a) Pyrophosphate has calcium and magnesium seques-{ 
tering powers which orthophosphate does not possess. I 

(b) Hard water can be softened with pyrophosphate | 

without the formation of a precipitate. This is especially j 
true when the hardness of the water is low, or a large I 
amount of pyrophosphate is used. Orthophosphate forms | 
a precipitate when added to hard water. ! 

(c) As pyrophosphate is less alkaline than orthophos-i 
phate, the increase in pH in softening hard water with py-1 
rophosphate is less than in softening hard water with ortho-1 
phosphate. High alkalinity is objectionable in some deter-1 
gent operations. 

(d) Pyrophosphate gives an increased suds stability with j 

soap, which is not obtainable with orthophosphate. I 

(e) Where the percentage of pyrophosphate or ortho-1 

phosphate in a detergent composition is high and the per-j 
centage concentration of soap plus the builder in the wash -1 
ing solution is high, detergency is greater with pyrophos-j 
phate than with orthophosphate. I 

(f) The eflSciency in saving soap in the development of aj 

given volume of suds is greater with pyrophosphate thanj 
with orthophosphate. I 


I 

I 

i 
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(2) Pyrophosphate as compared with metaphosphate. 

(a) Pyrophosphate is more stable toward water and is 
therefore better than metaphosphate for use in liquid 

385 soaps and soaps processed hot in the presence of 
water, such as drum dried or spray dried soaps as 

made, for example, in the production of soap powders. 

(b) Pyrophosphate is more alkaline than metaphosphate 
and is therefore more compatible with soap. 

(c) Soaps in which pyrophosphate has been used as a 
builder are more efficient in sudsing and detergency than 
soaps in which metaphosphate has been used as a builder. 

(d) Metaphosphate is more hygroscopic than pyrophos¬ 
phate. In some instances this is a drawback for metaphos- 
pbate when used in soap powders. 

(3) The polyphosphates as compared with pyrophos¬ 
phate. 

(a) The polyphosphates sequester calcium better than 
does pyrophosphate. 

(b) The polyphosphates dissolve more rapidly than py¬ 
rophosphate. The total amount of phosphate which can be 
dissoh'ed ^s greater with the polyphosphates than with py¬ 
rophosphate. 

(c) The polyphosphates are not as alkaline as pyrophos¬ 
phate, but are sufficiently alkaline to permit their use with 
soap without adjustment. Therefore, soaps built with the 
polyphosphates are lower in pH than soaps built with pyro¬ 
phosphate, and tend to be milder in nature. 

(d) The polyphosphates act with soap to reduce hard 
water curd to a greater degree than pyrophosphate. 

(4) The polyphosphates as compared with orthophos¬ 
phate. 

(a) The polyphosphates will soften water without the 
formation of a precipitate. Orthophosphate forms a pre¬ 
cipitate. 

(b) It is possible to use more of the polyphosphates with 
soap than orthophosphate without adversely affect- 

386 ing sudsing and detergency. This, therefore, makes 


it possible to use more polyphosphate for calcium and ! 
magnesium sequestration without adversely affecting suds- j 
ing and detergency, and therefore makes a given amount | 
of soap go further when used with polyphosphates than with j 
orthophosphate. 

(c) The polyphosphates have all of the advantages over 
orthophosphate that the pyrophosphate has, which advan¬ 
tages are listed under heading (1), but has those advan¬ 
tages to a greater degree than pyrophosphate. 

(5) The polyphosphates as compared with metaphos¬ 
phate. I 

(a) The polyphosphates are more stable toward water j 

than metaphosphate and will not as readily hydrolyze to i 
orthophosphate. j 

(b) The polyphosphates are more alkaline in solution j 

than metaphosphate and are therefore more compatible | 
with soap. j 

(c) Soaps in which the polyphosphates have been used as I 
a builder are more efficient in sudsing and detergency than j 
soaps in which metaphosphate has been used as a builder. I 

(d) The metaphosphate is more hygroscopic than the i 

polyphosphates. In some instances this is a drawback for I 
metaphosphate when used in soap powders. j 

n. When used with alkyl sulfates, such as sodium i 
lauryl sulfate: i 

(6) Pyrophosphate as compared with orthophosphate, i 

(a) Pyrophosphate is more beneficial to alkyl sulfate I 

than orthophosphate in both sudsing and detergency. ! 

(b) The maximum whiteness to which a piece of fabric j 
can be washed is greater when the alkyl sulfate is built ! 
with pyrophosphate than when built with orthophosphate, j 

(c) Alkyl sulfates which have been built with pyrophos- i 
phate are lower in alkalinity and tend to be less irri- j 

387 tating, cause less fading and are more desirable for i 
washing certain materials than alkyl sulfates built! 
with orthophophate. I 

(7) Pyrophosphate as compared with metaphosphate. 
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(a) On a P-Os basis, pyrophosphate is superior to meta¬ 
phosphate in sudsing and detergency when used with alkyl 
sulfate. 

(b) By virtue of its alkalinity pyrophosphate has a buf¬ 
fering power not possessed by metaphosphate which is par¬ 
ticularly advantageous for use with fatty alcohol sulfates. 

(c) Pyrophosphate is more stable toward water than 
metaphosphate and will not as readily break down into or¬ 
thophosphate by hydrolysis. 

(8) The polyphosphates as compared with pyrophos¬ 
phate. 

(a) The polyphosphates are lower in pH than pyrophos¬ 
phate and alkyl sulfates built with polyphosphates tend to 
be milder. 

(b) The rate of solubility of the polyphosphates is 
greater than that of the pyrophosphate. 

(c) The degree of solubility (amount which can be dis¬ 
solved) of the polyphosphates is greater than that of the 
pyrophosphate. 

(9) The polyphosphates as compared writh orthophos¬ 
phate. 

(a) In combination with alkyl sulfates the polyphos¬ 
phates are much more beneficial than orthophosphate to 
both sudsing and detergency. 

(b) The maximum w’hiteness to w^hich a piece of fabric 
can be washed is gi*eater when the alkyl sulfate is built with 
the polyphosphates than when built wdth orthophosphate. 

(c) The polyphosphates are lower in pH than ortho¬ 
phosphate and alkyl sulfates built with polyphosphates tend 

to be milder. 

.388 (10) The polyphosphates as compared with meta¬ 

phosphate. 

(a) By virtue of their alkalinity the polyphosphates have 
a butfering power not possessed by metaphosphate which 
is particularly advantageous for use with fatty alcohol sul¬ 
fates. 
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(b) The maximum whiteness to which a fabric can be j 
washed is greater when the alkj’l sulfate is built with j 
the polyphosphates than when built with metaphosphate. | 

(c) The polyphosphates are more stable toward water j 

than metaphosphate and therefore not so likely to break j 
down into orthophosphate by hydrolysis. I 

(d) Metaphosphate is more hygroscopic than the poly¬ 

phosphates. In some instances this is a drawback for met- I 
aphosphate when used in alkyl sulphate powders. i 

Based on the above specific finding and other findings I 
as a result of several years of experience in working with I 
phosphates as builders of soap, alkyd sulfate and detergent | 
compositions, I think it is safe, therefore, to draw the fol- | 
lowing conclusions: | 

(A) Pyrophosphate has many points of superiority over | 

both orthophosphate and metaphosphate as a builder for | 
soap, alkyl sulfates, and other detergents. | 

(B) The polyphosphates have many points of superior- i 
ity over pyrophosphate, metaphosphate, or orthophosphate j 
as builders for soap, alkyl sulfates, and other detergents. 

(C) In spite of the fact that all of these compounds have | 
been known and experimented with for over 40 years, the | 
valuable properties of the pyrophosphates, and particularly j 
the polyphosphates, as builders for detergent compositions | 

wrere unknown prior to the Lind invention, and I be- | 
389 lieve that the discovery of these valuable properties i 
represents a substantial advance in the detergency j 
field. * ! 

I also state that I am 40 years of age, that I have the j 
degree of Bachelor of Science in chemistry from Montana j 
State College and the degree of Doctor of Philosophy from | 
the University of Wisconsin, and that I have spent over i 
ten years wrorking in the field of detergency and have never | 
heard of of anyone suggesting the outstanding properties i 
of the pyrophosphates as builders for alkyl sulfates or other I 
lime resistant detergents, and the still more outstanding I 
properties of the polyphosphates as builders for soaps, j 


1 


I 

I 


I 


I 


I 

I 
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alkyl sulfates and other detergents prior to the date of the 
Lind invention described in the above noted application. 

OSCAR T. QUIMBY 

Subscribed and sworn to before me this 8th day of Oc¬ 
tober, 1942. 

WaLLIAM F. SCHANZLE 
Notary Public, Hamilton County, 0. 

My Oommission Expires July 23,1943. 


390 Endorsed: Board of Appeals U. S. Patent OflSce 
Oct 14 1942 

Mail Division TJ. S. Patent Office Oct 13 1942 
I In the United States Patent Office 
Before the Board of Appeals 
Appeal No. 42,274 

In the Matter of the Application of Otto Lind Serial No. 
234,952 Filed October 14, 1938 For Bleaching and 
Cleansing Compositions 

Affidavit 

State of Ohio, County of Hamilton, ss: 

I, David R. Byerly, being first duly sworn, depose and 
say that I have read and am familiar with the above noted 
application for Letters Patent, w’hich is assigned to The 
Procter & Gamble Company of Cincinnati, Ohio; that I am 
an employee of The Procter & Gamble Company and have 
had considerable experience in working with phosphates for 
use in connection with soaps, sulfated fatty alcohols, and 
other detergents; and that the results of my experiments 
set forth herein are based on years of experience with 
various phosphates and detergents, and on an average of 
many comparisons. 

That the following terms used herein are intended to have 
the following meaning. 


Orthophosphate is the sodium salt of phosphoric acid I 
(H3PO4) and refers to the tribasic salt (Na 3 P 04 ) unless | 
otherwise stated. I 

I 

Metaphosphate is intended to mean the glassy product j 
often called sodium hexametaphosphate (Na«P*Oi8). I 

Pyrophosphate is intended to mean tetrasodium pyro-| 
phosphate (Na^PaOT). j 

The polyphosphates are intended to mean sodium tri-l 
phosphate (NasPjOio) and sodium tetraphosphate 1 
(NasP^Ois). i 

I 

391 Although the findings and conclusions given herein | 
are based on comparisons with sodium salts of the| 
various phosphates, the same findings and conclusions | 
would apply in the case of other alkali metal phosphates, 
according to my experience and best knowledge and belief, | 
and I have no reason for believing otherwise. ! 

That although pyrophosphate is sometimes considered! 
as a member of the series of polyphosphoric acids, it is the | 
lowest member of the series and it is intended in this aflS-1 
davit to distinguish between pyrophosphate and the higher [ 
polyphosphates such as sodium triphosphate and sodium! 
tetraphosphate, since these higher polyphosphates have! 
properties which are different from and superior to the py-! 
rophosphate for many detergent purposes. i 

That the use of pyrophosphate has become of consider-! 
able commercial importance as a detergent builder in thej 
last three or four years. That the pyrophosphate, as well I 
as the polyphosphates, sodium triphosphate and sodium | 
tetraphosphate, have an unusual combination of properties 1 
which give them all around superiority to the orthophos-j 
phates or the metaphosphates when used as detergent 
builders. 

That with the use of pyrophosphate and the polyphos-; 
phates in connection with soap in hard waters, part of thej 
calcium soaps which form are in such dispersed condition j 
that they will not deposit on the fibers of the cloth being j 
washed. i 
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That when pyrophosphate is used in normal hard water 
20% to 30% of the soap which would otherwise be necessary 
may be saved by the inclusion of 10% to 15% of pyrophos¬ 
phate in the soap composition. 

That with the use of polyphosphates in place of 

392 pyrophosphate many greater advantages are real¬ 
ized in many soap and detergent applications. 

I have found the following: 

I. WTien used in a detergent composition with soap: 

(1) Pyrophosphate as compared with orthophosphate. 

(a) Pyrophosphate has calcium and magnesium seques¬ 
tering powers which orthophosphate does not possess. 

(b) Hard water can be softened with pyrophosphate with¬ 
out the formation of a precipitate. This is especially true 
when the hardness of the water is low, or a large amount 
of pyrophosphate is used. Orthophosphate forms a pre¬ 
cipitate when added to hard water. 

(c) As! pyrophosphate is less alkaline than orthophos¬ 
phate, the increase in pH in softening hard water with 
pyrophosphate is less than in softening hard water with 
orthophosphate. High alkalinity is objectionable in some 
detergent operations. 

(d) Pyrophosphate gives an increased suds stability with 
soap, which is not obtainable with orthophosphate. 

(e) The efficiency in saving soap in the development of 
a given volume of suds is greater with pyrophosphate than 
with orthophosphate. 

(2) Pyrophosphate as compared with metaphosphate. 

(a) Pyrophosphate is more alkaline than metaphosphate 
and is therefore more compatible with soap. 

(b) Soaps in which pyrophosphate has been used as a 
builder are more efficient in sudsing and detergency than 
soaps in which metaphosphate has been used as a builder. 

(3) The polyphosphates as compared with pyrophosphate. 

(a) The polyphosphates sequester calcium better than 

does pyrophosphate. 

(b) The polyphosphates dissolve more rapidly than 

393 pyrophosphate. The total amount of phosphate 


which can be dissolved is greater with the polyphc^s- 
phates than with pyrophosphate. I 

(c) The polyphosphates are not as alkaline as pyroph<^s- 

phate, but are suflSciently alkaline to permit their use with 
soap without adjustment. Therefore, soaps built with t^e 
polyphosphates are lower in pH than soaps built with pyro¬ 
phosphate and tend to be milder in nature. I 

(d) The polyphosphates have a smaller tendency thin 

pyrophosphates to cause bar soaps built with said phos¬ 
phates to be rough and abrasive-Hke. i 

(e) The polyphosphates act with soap to reduce hatd 
water curd to a greater degree than pyrophosphate. ! 

(4) The polyphosphates as compared with orthoph(^s- 

phate. I 

(a) The polyphosphates will soften water without t^e 

formation of a precipitate. Orthophosphate forms a pre¬ 
cipitate. I 

(b) It is possible to use more of the polyphosphates wi^h 
soap than orthophosphate without adversely affecting suds¬ 
ing and detergency. This, therefore, makes it possible jto 
use more polyphosphate for calcium and magnesium sequejs- 
tration without adversely affecting sudsing and detergencjy, 
and therefore makes a given amount of soap go further 
when used with polyphosphates than with orthophosphalje. 

(c) The polyphosphates have all of the advantages ovbr 

orthophosphate that the pyrophosphate has, which advaii- 
tages are listed under heading (1), but has those advantages 
to a greater degre than pyrophosphate. I 

(5) The polyphosphates as compared with metaphok- 

phate. I 

(a) The polyphosphates are more alkaline in solution 
than metaphosphate and are therefore more compatible 
with soap. ! 

394 (b) Soaps in vrhich the polyphosphates have bein 

used as a builder are more efficient in sudsing aiid 
detergency than soaps in which metaphosphate has be^n 
used as a builder. 

n. When used with alkyl sulfates, such as sodium laurVl 
sulfate: I 
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(6) Pyrophosphate as compared with orthophosphate. 

(a) Pyrophosphate is more beneficial to alkyl sulfate 
than orthophosphate in both sudsing and detergency. 

(b) The maximum whiteness to which a piece of fabric 
can be washed is greater when the alkyl sulfate is built with 
pyrophosphate than when built with orthophosphate. 

(c) Alkyl sulfates which have been built with pyrophos¬ 
phate are lower in alkalinity and tend to be less irritating, 
cause less fading and are more desirable for washing cer¬ 
tain materials than alkyl sulfates built with orthophosphate. 

(7) Pyrophosphate as compared with metaphosphate. 

(a) On aiPjOs basis, pyrophosphate is superior to meta¬ 
phosphate in sudsing and detergency when used with alkyl 
sulfate. 

(b) By virtue of its alkalinity pyrophosphate has a buf¬ 
fering power not possessed by metaphosphate which is par¬ 
ticularly advantageous for use with fatty alcohol sulfates. 

(c) Pyrophosphate is more stable toward water than 
metaphosphate and will not as readily break down into 
orthophosphate by hydrolysis. 

(8) The polyphosphates as compared with pyrophos¬ 
phate. 

(a) In combination with alkyl sulfates, pyrophosphate 
forms a precipitate in hard water under normal washing 
conditions which collects as a harsh deposit on the fabric 
being washed. The polyphosphates do not form such pre¬ 
cipitate. 

395 (b) The polyphosphates are lower in pH than pyro¬ 

phosphates and alkyl sulfates built with polyphos¬ 
phates tend to be milder, less irritating, safer for colored 
fabrics, etc., than alkyl sulfates built with pyrophosphate. 

(c) The rate of solubility of the polyphosphates is greater 
than that of the pyrophosphate. 

(d) The degree of solubility (amount which can be dis¬ 
solved) of the polj^hosphates is greater than that of the 
pyrophosphate. 

(9) The polyphosphates as compared with orthophos¬ 
phate. 
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(a) In combination with alkj^l sulfates the polyphos- i 

phates are much more beneficial than orthophosphate to | 
both sudsing and detergency. | 

(b) The maximum whiteness to which a piece of fabric i 
can be washed is greater when the alk\d sulfate is built with ! 
the polyphosphates than when built with orthophosphate, i 

(c) The polyphosphates are lower in pH than orthophos-1 

phate and alkyl sulfates built with polyphosphates tend to j 
be milder, less irritating, safer for colored fabrics, etc., | 
than those built with orthophosphate. j 

(10) The polyphosphates as compared with metaphos- 1 

phate. ! 

(a) By virtue of their alkalinity the polyphosphates have j 

a buffering pow’er not possessed by metaphosphate, which is j 
particularly advantageous for use with fatty alcohol sul- j 
fates. I 

(b) The polyphosphates are more stable toward water j 

than metaphosphate and therefore not so likely to break 
down into orthophosphate by hydrolysis. 

III. When used as a builder for mixtures of soap and alk>i j 
sulfate, I have found the following in connection with phos¬ 
phates : 

(11) The polyphosphates as compared with pyrophos¬ 
phate. 

(a) Mixtures of soap and alkyl sulfate built with 
396 the polyphosphates have greater suds stability than 
the same detergent mixture built with pyrophosphate. 

(b) The polyphosphates are lower in pH than pyrophos¬ 
phate and mixtures of soap and alkyl sulfate built with 
polyphosphate will tend to be milder, less irritating, safer 
for colored fabrics, etc., than those built with pyrophos¬ 
phate. 

(12) The polyphosphates as compared with metaphos¬ 
phate. 

(a) Mixtures of soap and alkyl sulfate built with the 
polyphosphates are more efficient in sudsing and deter¬ 
gency than mixtures of soap and alkyl sulfate built with 
metaphosphate. 




(b) The polvphosphates have a suflficiently high pH to 
be efficient with the mixture of soap and alkyl sulfate, 
whereas the metaphosphate does not. 

Based on the above specific findings and other findings 
as a result of several years of experience in working with 
phosphates as builders of soap, alkyl sulfate and detergent 
compositions, I think it is safe, therefore, to draw the fol¬ 
lowing conclusions: 

(A) Pyrophosphate has many points of superiority over 
both orthophosphate and metaphosphate as a builder for 
soap, alk>d sulfates, and other detergents. 

(B) The polyphosphates have many points of superiority 
over pyrophosphate, metaphosphate, or orthophosphate as 
builders for soap, alkyl sulfates, and other detergents. 

(C) In spite of the fact that all of these compounds have 
been known and experimented with for over 40 years, the 
valuable properties of the pyrophosphates, and particularly 
the polyphosphates, as builders for detergent compositions 
were unknown prior to the Lind invention, and I believe that 
the discovery’ of these valuable properties represents a sub¬ 
stantial advance in the detergency field. 

397 I also state that I am 34 years of age, that I have 
an A.B. degree in cheniistiy* from Manchester Col¬ 
lege, and that I have spent over 13 years working in the 
field of detergency and have never heard anyone suggesting 
the outstanding properties of the pyrophosphates as build¬ 
ers for alkyl sulfates or other lime resistant detergents, 
and the still more outstanding properties of the polyphos¬ 
phates as builders for soaps, alkyl sulfates and other deter¬ 
gents prior to the date of the Lind invention described in 
the above noted application. 

DAVID R. BYERLY. 

Subscribed and sworn to before me this 8th day of Octo¬ 
ber, 1942. 

WILLIAM F. SCHANZLE 
Notary Public, Hamilton County, 0. 
My Commission Expires July 23,1943 
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5 Claims. 

ISy invention rdates to imsnoved detergents of 
many different kinds but has especial relation to 
detergents containing a compound of tetraphos- 
i^oric acid and m'>re particularly an alkaU metal 
salt of tetraphosphoric add or admixture there¬ 
with. and processes of apidying the same. 

The object of my Invention is to provide a 
detergent or cleanser, as, for example, a soap, 
containing in intimate admixture therewith, a 
I compound of tetraphosphoric add or an alkali 
metal salt of tetrai^osphiMc add, so as to obtain 
an effective softening effect upon water in whldi 
the detergent is used, as well as the process of 
apidying the same. A further object is to dis- 
: solve the comldnadons of the soap, or other de¬ 
tergent, with the substances producing the **hard- 
ness" of water, loosen the dirt by diasdvlng the 
alkali earth cmnpounds present, improve the 
suddngvalueof thesoap.aswell as to regenerate 
I any of the soap ^lat is combined with the alkali 
earth derivatives present. 

Practically all natural waters contain salts of 
the alkali earth metals, as, for example, calcium 
and magnesium in solution in small quantities, 
thus producing the property known as “hard¬ 
ness". This has an important bearing in wash¬ 
ing operations because the alkali earth com¬ 
pounds tend to form an. insoluble predpltate with 
the fat^ add radicals of the acMp, resulting in' 
a waste of the soap withdrawing it from a 
deansing action. Also, the insolulde so^ thus 
formed produce a costing on the object or textile 
being deansed. which is not easy to remove. Soap 
has rxo sudsing power with hard water until all 
the hardness has been taken care of by the soap 
and it is only the soap in excess of that amount 
which provides the sudsing power. Therefore, 
the soap which has combined with the com¬ 
pounds i^rodudug hardness is wasted. It is wdl 
recognized that the sudsing power of soap is the 
measure of its cleansing power, therefore the 
presence of a material which wfll increase this 
power, by softening the water or taking care of 
the alkali earth basic radicals in the water or 
regenerating the soap from its com bin ation with 
the compounds producing hardness, as in accord- ■ 
ance with my invention, has an important value 
in t^ saving of soap. 

In accordance with my invenUon I provide in 
the presence of the detergent a water soluble 
compound of tetraphosphoric add. preferably a 
water soluble salt of the tetraphosphoric add. hs, 
tor example, sodium, potassium or ammonium 
salts thereof, as well as an effective proc ess of 
utilising the same. 


(CL 97—5) j 

The tetraphosphoric add to whi(^ I refer was 
discovered by neitman and Henneberg in 1948 
and has the following constitution. ^ set forth by 
Roscoe and Schorlemmer in th^ ^eatlse on 
Chemistry. Vd. I. MacMillan A Cb., lid.. 1905. 
page 656: 

Tetraphosphoric Add ' 

OH i 

]|»0-0H i 

I 

'S»0-OH ! 


PO—OH I 15 

■ < i 

PO—OH I 

i i ' 

i I • to 

I 

This is not to be confused with 'poo ao-caDed 
**tetrM)boQ)hate" fertthzer discovered by Stop- 
pant in 1911. and which was ma^e by hratlTig 
the carbonates of sodium, magnedum. calcium gg 
and suldiate of sodium with natural mineral 
phoqithates to a temperature of ahW 600* C., a 
process developed to make the mineral phosphate 
merdy availalHe as a plant food I nie product 
made hy SUvpanl waa doubUem galled “tetza- so 
phoqjhate** because of the fact that four In¬ 
gredients were used in its preparation. In addl- 
tt(»i to the mineral phosphate pre s e n t, and the 
name applied thereto was evldentlyx^Ekerdy a trade 
tom. his product being understood to be a doable 35 
orthophosphate of caldum and sodium. Thetet- 
raphoq^hates i»oduced by Fleitmaxi and HSnne- 
have the general formula BdPiOa, where B 
signifled the base, and were made! by them by 
fusing together pyrophosphates and metiqibas- 40 
phatrs, also orthophosphates an^ metaphos¬ 
phates. Also, sodium tetraphosphste is r e f er i ed 
to in the British pa t ent to Fattenj Nb. 9.197 of 
1901. as being made by a reaction petween sodi¬ 
um bicarbonate and add sodium pyrophoqihate. 46 
AlML according to Chem. Ztg., i Bakoaen k 
Arse ne ev. 1933. pages 47,195. prepared teCn^itios- 
phoric a^ and this aeid. prepared by 

them and its water-sotuMe oompohnds and Its 
salts are the ones referred to in t^ co m pounds 50 
hero. Wherever the word “tetrap^i^bate" or 

**tetrapboq)horlc** add occurs herein it will be un¬ 
derstood that it is the one ref erred tjo by Raknaen 

and Arseneev. ndtman and Bienneherg and 

coe and flehoriemmer as already 55 
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*^6 soaps which I may xise. furthermore, may 
be comprised of one or more compounds of a fhtty 
acid with an alkali metal with or without the 
presence of excess free alkali and other Ingredl- 
ents, such as borax, ammonium compounds, or-' 
thophosphates, soda ash, rosin, etc.. In any de¬ 
sired proportions. 

I have found, for instance, that a mixture of 
a water-soluble compoimd of tetraphosp^orlc 
20 add. and particularly a tetraphosphate such, for 
Instance, as sodiiun tetraphosphate. with a soap, 
as, for example, a sodium soap, or a sodium soap 
powder, or any detergent mixture, depending 
upon the presence of a sodium soap, for examine. 
20 will provide a more efficient washing than the 
soap or detergent without the presence of the 
tetrai^osphorlc acid compound. Furthermore, 
while the softening of the water beforehand with 
the tetraphosphorlc acid compound is beneficial. 
20 even when adding the soap thereto afterwards, 
this does not give as satisfactory sudsing or 
cleansing results, as in the case of the intimate 
admixture of the soap or detergent with the tet-' 
raphosphorlc add compounds at the time when 
26 they are added to the water. If the water is 
treated with the tetraphosphorlc add compound 
in a sufficient amount to soften the hardness 
thereof and then used, with soap subsequently 
added for washing, the bubbles formed are large 
30 and coarse. If. however, the soap is intimately 
mixed with the tetraphosphorlc add compound 
and then added to the water, the suds are found 
to be of a fine texture and much more dense 
under the same sudsing conditions. In the for- 
35 mer instance it is found that the Isdher is much 
thinner, whereas in the latter case the lather 
has a velvet-like feel not present In the former 
Instance. In the latter instance a more superior 
sudsing power is also attained. The said mixed 
^ materials may be in their dry form. 

My theory of this action is that a certain effec¬ 
tive concentration of a common ion in water is 
what causes the soap to give satisfactory suds. 
This is based on the fact that the taUe used in 
^ the well-known standard method for determin¬ 
ing the hardness of water admits that the con¬ 
sumption oi the standard soap solution up to 0.7 
cc. in the titration is still considered zero hard¬ 
ness in reading the results. In other words, since 
^ the standard charge of wat^ in the method is 
50 cc.. it requires 0.7 cc. of added standard soap 
solution to give sufficient ionic concentration of 
sodiimi ions to bring about a sufficient quantity 
of undissociated soap to give the solution sudsing 
» properties. The directions for this method are 
given in Standard Methods of Chemica] Analysis 
by AKfilfred W. Scott, fourth edition, 1934, sev¬ 
enth printing. Vol. n, page 1439. I have con¬ 
firmed this theory in the following way. I de- 
^ tennined the hardness of a ziatural water by the 
standard method using a 50 cc. charge and ti¬ 
trating with a standard soap solution. This ti¬ 
tration took 2.4 cc. of the standard solution which 
indicated by the standard table of equivalents a 
OS hardness of 24.7 degrees. I then took a simi¬ 
lar 50 cc. charge of the same w^ter and added 
5 cc. of a 1% solution of sodium chloride, thus 
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aHHiny a common ion. in the form of a well dis¬ 
sociated salt. Then on titrating the charge once 
more I obtained 19.5* of hardness as my result. 
Thus we see that the addition of the common ion 
(sodium) caused the sudsing to take place with 
Ipwk soap consumption giving an erroneous result 
to the analysis as no change in the calcium car¬ 


bonate hardness had been made b et w een the two 
samples of water. It is also my theorj that the 
sodium ion of the tetraidiosphates. being in direct 
contact with the soiq) as it is diss<dved. tdU give 
sufficient concentration more quickly to keep the 
soap in tmdissociated condition, than if it is dis- 
pmrsed throuihout the solution as in a water Just 
softened by the tetraphosphate. Thus we see 
that having the sodium tetraphosphate directly 
dispersed throughout the body of the soap, and 
having the material dissolved simultaneously with 
the soap, we have a greater concentration of 
sodium ions about the soap as It dissolves smd. 
therefore, a quicker and mdre concentrated 
sudsing power. This theory will account for the 
peculiar action of the sodium ion of the tetra¬ 
phosphate but in addition we have the tetraiAios- 
phate ion and it is this ion which at the same 
time protects the fatty acid radical from the 
action of the calchun or magnesium compound 
harness of the water. Being simultaneously dis¬ 
solved with the soap it is present in concentrated 
form with the soap as they both dissolve and. 
therefore, the tetraphosphate keeps the calcium 
or magnesium ions from combining with the fatty 
radical of the soap by combining with the cal¬ 
cium ion Itself to form a more complex radical, 
which, while it may restrict the sudsing power 
of the solution to some extent in an excess of 
soap. yet. especially in the lower concentrations, 
win assist the sudsing power. Thls'complex radi¬ 
cal is soluble in water. 

A tetraphosphate has the power of softening 
water, as set forth in the copending applications 
on the utilization of tetraphosphates and their 
methods of manufacture in which I am a Joint 
inventor with Charies S. Bryan, as follows; Proc¬ 
ess for softening water and dissolving calcium 
salts. Ser. No. 756,459, filed Dec. 7, 1934 Patent 
No. 2,059,570, grasded November 3. 1936, Process 
of wiAiriny tetnqihosphates and product thereof, 
Ser. No. 756,457, filed Dec. 7, 1934, Patent No. 
2,031,827, granted February 25, 1936, Process of 
joodudng tetraphosphates. Ser. No. 2,921, filed 
Jan. 22, 1935 Patent No. 2,019,665, granted No¬ 
vember 5, 1935 and Method of obtaining tetra- 
Idioqjhates. Ser. No. 2,922, filed Jan. 22, 1935 
Patent No. 2,019,666, granted November 5, 1935. 

Therefore, in dispersing the tetraphosphate 
throughout the soap or detergent then is pro¬ 
duced a sudsing action due to the concentration 
of the sodium ion at the time of the solution of 
the soap and also the softening power of the 
tetraiAiosphate ion. in that it combines with the 
calcium or magnesium to r^ove it from the 
sphere of influence of the fatty add radical of 
the soap. These effects contribute beneficially 
to each other. 

In order to show the dissociation of the soap 
more clearly I will give the following balanced 
reaction as illustrative: 

CH»(CH*)i 4 CO,Naa=tNa++CHi(CH*)MCO,- 
■nie compo u nd re pres ented by the chemical radi¬ 
cal Ca(CHt) isOOs-Is the radical of pahnitie add 
is given only as an illustrative example of an 
Ingredient in* the soap. Now if we add some 
sodium tetraphosphate to the solution in con¬ 
centrated form, as the soap dissolves with the 
dissolving of the tetraidK>sphate we first have the 
tetrapho^hate dissociation as follows: 

Na«P«Oa ^ Ns-*- + N,P 40 a- 2Ns-'- 

+ NaiP^Oa''-^ etc* 
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Iqr gimdnal lUges of eqnjDlbxlft until finally if them m a detree of bardneaa. Thjej damlfy the 
rafBelentlj dilute we could have natural water* of the TXntted 8 ta^ as fbHowu: 


dNa-^+PiOi^ 


as the ionic condition.. Acceding to my Inven* 
tkm the concentrations of the tetrajAiosiaiate 
while In contact with the 8 om> as it dissolves, win 
tend to remain high and thus maintain, a high 
It concentration of the Na-*- ions in the neighbor- 
hood of the soap as it Is gradually consumed. 
Tlius with a high concentration of Na-** ions about 
the soap we have a tendency of the Na-*- ions to 
force the reaction of the dissociation of the soi^ 
IS toward the left and so with this shift of the 
equilibrium I ha'. e a greater concentration of 
undissodated sodium fatty acid salt (or soap) 
formed to bring the conditions to a balance 
once more. Likewise this tends to make the soap 
) give a sudsing value at s lower concentratUm as 
this sudsing value depends on the concentration 
of undissociated soap and not on the total con¬ 
centration of soap in the solution in the dilute 
conditions referred to. When the soap is dis- 
* sodated the addition of more Na-*- ions to the 


right hand side of the equilibrium representing 
the dissociation of the soap, tends to cause more 
undissodated soap to form on the left hand side 
f of the equati<m until equilibrium is once more 
obtained. 


As natural waters vary in their “hardness", the 
soap or detergent which contains a softener for 
the natural “hardness" should vary its propor¬ 
tional quantity of softener in a similar manner. 
1 have found that it requires, in practical work, 
approximately half as much tetraphossArate by 
weight as there is hardness by weight, if I cal¬ 
culate the in terms of caldum ear- 

^ bonate. to take care of the hardness. Therefore, 
it can be seen that a gallon of water at 100 * of 
hardness (100 parts per million of equivalent 
ftpie i p tn carbonate) ecmtalns 6 grains of caldum 
15 ttrbonate and I may calculate about 3 grains ot 
tetraphosphate for the equi^ent soap to be xiaed 
In this gall<m to yidd an-effecUve softness. I 
have found that it takes about 15 grains of soap 
to a gallon of water for ordinary washing, so that 
00 In this Instance it would be correct to use three 
grains of the tetraphosphate to every 15 grains 
of soap or 20% of the weight of the soap. How¬ 
ever. it Is found that the proportions can be-very 
wld^ varied in actual cleansing operatlaos. 
^ For it is found that as much as 25 


grains of soap per gallon of water may be used 
and sometimes the best results are obtained with 
three times to five times the amount of the cal- 
50 carbonate equivalrat hardness of tetra¬ 
phosphate. This would make It necessary to 
vary the i)ercentage of my tetraphosphate In my 
detergent mixture at least from 10% to 50% of 
the mixture. For this reason I do not confine 
05 mysdf to any iMurtieular iircgwrtion of my tetra¬ 
phosphate to any particular quantity of soap or 
detergent but the quantity may be varied to suit 
the maricet or locality ahere the soap is to be 
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used and on a basis of the hardness contacted In 
the water of that locality. 

Accmding to the IJ. 8 . Geologieal Survey the 
hardness of water is expressed in terms based on 


parts per million snH one part per million of 
75 equivalent carbonate is expre ss ed by 


55* of hardness or under is soft 

55* to 100 * is moderately soft . I 

100 * to 200 * is moderately hard I * 

200* to 500* Is excessively hard. | 

Therefore, for soft or moderatdjf soft waters Z 
would use up to 20 % of my tetrafAioephate mid 
for harder waters proportlona t dy larger amounts 10 
should be used. I have found, however, in cer¬ 
tain sections of the country vhere jthe water oosx- 
talns under 20* of hardness tbaH 5% of tetra¬ 
phosphate of the soap or even lei|s may be used 
effectivdy to soften the water forithe soap. 15 
Of course. Instead of the sodlinn' tetraphos- 
phates above mentioned, a potassium tetraphos- 
pbate may be used, and instead of |a sodium soap, 
a potassium som> may be used. iJthough yrtiox 
using a. jxitasslum soap it is des^ble to use a 20 . 
potassium tetraphosphate thereSdth. Also, a 
liquid soap will generally contain both ipodlum 
and potassium bases and tetraphoSphates tbereol 
I have found, furthermore, thsit any of these 
compounds of tetraphosphorlc add win dissolve ^ 
calcium or magneshm compoundsi from any con¬ 
stituent of the dirt or contamtri|atlng material 
which is to be' removed in the x^iocess of clean¬ 
ing. Thus the tetrai^ioQihate ^ dissolve the 
calcium compound instead of' avowing it to be ^ 
combined wl^ the soap and so destroy and con- 
. sume the soap. Also, the tetraptiosphate causes 
the caldum compound to remain Solnble and pre¬ 
vents it from interfering with the action of the 
soap. At the same time, in the j^ocms of dean- ^ 
ing.if I dissolve out one constltuiait of a material, 
as. for Instance, the first to bel removed In a 
«*wn«ing operation, then the otW portions of 
the dirt will obviously be loosened or set free by 
this partial advent action. . • 40 

Furthermore, when the tetradiomhate loosens 
the dirt by dissolving from it Its <^alctnm c ooaM t - 
uent. then it Is Important to hgve the soap in 
admixture with it in sutSdent obncentzation to 
remove the dirt from the material which it Is 45 
desired to deaxL Thus, the tetkaphoohate In 
the*detergent not only acts as water softener 
and In this way a soap saver, but also as an Im¬ 
portant auxiliary to the detergenL as ft is a dirt 
loosener itself. There Is another phase of the 50 
action of my Invention wbldi Is fanportant from 
the eotmomy s t and poi nt . If. foi[ esample. com¬ 
mon soap is used to wash an obiect or ttbric. 
as fa lfjmn Q/g COmpOUnds 

. are loosened and dissolved by the |soap they com- 55 
bine with the fatty add radleall pre sen t In- the * 
soap and on whidi the soap depiends to a large . 
extent for its deanslng action. Thus, the deans-' 
ing power of aoap is gradually consumed by 
the dirt during the process of ddmslng. If the 60 
soap an intimate mlxtum of the tetra- 

phosphorie add compound In soflnble form this 
material tends to dissolve and combine with tba 
caldum and other compounds whldi have com¬ 
bined with the fatty add radicia bf the soap and .65 
reduced its deaniing power . The act of oom- 
blning the tetraphoohate with these dlrt-fonn- 
ing bases sets flee the fatty rad^ of the soap 
and when thus regenerated It Is once more ready 
to act as a dcanser In Its rebzvenated fonn. 70 
Thus, the soap Is made to be mijne eflidcn^ and 
far-rraditng In Its action. A great la 

thus effected In the consumption of aoap in this 
phase of the deanslng aetloD. 

I of cou rs e do not confine myjidf to ordlnaiy 75 
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soaps. In my fiiventfon, as the same exte nds to 
- all varieties of detergents and cleansers, a partial 
list of which Is as follows: Laundry soaps, hard 
soaps, naphtha soaps, soaps* containing oils as 
5 solvents, soaps oontaizdng alnaslves, llQuld soaps, 
toilet soaps, tooth powders or pairtes, floating 
soaps, salt water soaps, alkaline soaps, ammo- 
niacal soaps, medianics' soaps, disinfecting soaps, 
industrial soaps, milled soaps, medicinal soaps, 
10 shampoo soaps. automoUle soaps, surgical soaps, 
textile soaps, soap powders, soap flakes and soap 
chips; soap mixtures with sodium carbonate with 
or without sodium sesQUlcarbonate, with or with¬ 
out caustic soda, with or without trisodium 
15 phosi^te. with or without sodium silicates, with 
or without metaborates and with or without 
borates; also soap pastes containing any of the 
usual ingredients such as abrasives, oils and water 
or any of the previously mentioned materials; 
20 also cleaning mixtures which may or may not 
contain soaps but may contain any of the above 
mentioned materials; also add cleansers, as. for 
instance, oxalic add. with or without add so¬ 
dium sulphate, which are often used as deansers; 
25 also water solutions of sodium or potassium bisul¬ 
phite or hypochlorite used by brewers in dean- 
ing, purifying and sterilizing vats and fermenta¬ 
tion rooms, or by dairymen for removing caldum 
casdn compounds and sterlizing. for which, if 
30 desired, dry mixtures of Idsulphlte or hypochlo¬ 
rite and a water soluble compound of tetraphos- 
phoric add or a tetraphosphate may be utilized; 
any detergent containing an' alkali metal salt of 
sulphonated alkyls of the general formula 


35 
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of from 10 to 18 carbon atoms, and for Ka other, 
alkali metals may be substituted; also all other 
detergents, deaners and soap substitutes or ma¬ 
terials which are used in the place of soaps. 

In the case of any of the above det^ents, 5 
soaps or admixtures therewith, and containing a 
water soluble tetraphosphorlc add compound, as. 
for instance, an alkali metal salt of tetraphos- 
phoric add, it is to be understood that any pro¬ 
portions w^tever of these various constituents lo 
may be utilized in these admixtures, as desired. 

While I have described my invention above in 
detail I wish it to be understood that many 
changes may be made therein without departing 
from the spirit of the same. 15 

I claim: 

1. A detergent composition containing a de¬ 
tergent having a cleansing action and an alkali 
metal salt of tetraphosphorlc add. 

2. A water-soluble soap composition contain- 20 
ing a soap and an alkali metal salt of tetraphos- 
phoric add. 

3. A washing liquid containing water and a 
water-soluble soap composition containing a soap 
and an alkali metal salt of tetraphosphorlc aci(L 25 

4. A detergent composition containing a so- 
dimn salt of a sulphonated alkyl of the formula 




o o 
% 




/ 


30 


Where R is a radical of from 10 to 18 carbon 
atoms and a sodium salt of tetraphosphorlc add. 

5. A detergent composition containing a hsrpo- 
chlorite of an alkali metal and an alkali metal 
salt of tetraphosphorlc add. 


for example, where R represents a carbon radical 
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The present Inventioo rdates to washing com¬ 
positions consisting of mixtures of pyropbos- 
phoric acid and washing agents of the foUowlng 
general formula: 

R—X—SOs-Me 

wherein 

X staods for —O—, —N—Rc“, “N—Ri—*, —CH»0*R|—. 
k R> 

-COO*R»—, -CON.Rt—. —CON-Rr- 

^ I 

R stands for an aliphatic radical with at least 
7 carbon atoms. 

Rt and Rs stand for aliphatic, aromatic or hy¬ 
droaromatic radicals. 

Me stands for an alkali metal atom or am¬ 
monium. 

When being used for washing white linen 
goods, at a temperature of above 50* C.. the new 
washing comporitions have the property of im¬ 
parting to the goods a soft and good touch. 
The washing agents of the aforenamed general 
formula which are stable against the compounds 
causing the hardness of water have the prop¬ 
erty of yielding precipitates of calcium and mag¬ 
nesium salts on the textile goods after repeated 
washing if hard water is used and particularly 
in the presence of sodium carbonate. These 
separations deposit in the textile fabric and im¬ 
part to these goods a bard feel. If salts of pyro- 
phosphoric acid are added to these wakiing 
agents, it is surprising that the deposition of cal¬ 
cium carbonate or magnesium carbonate in the 
textile fabric is prevented, even in the presence 
of soditun carbonate and in very hard water. 
The salts of the pyrophosphoric add together 
with the salts causing t^ hsirdness of water yield 
precipitates which can readily be washed away 
so that the goods, even after a repeated washing, 
have a soft and agreeable handle. 

As washing agents of the above-named for¬ 
mula which may be used for washing in hard 
water.- there may. for instance, be dted the fol¬ 
lowing: the alkali metal salts of oldc add-meth- 
yltauride. of latiric add-phenyltaiuride. of stearic 
acid tauride. of palmitic add-ethyltaurlde. of 
butyl-tauride of fatty adds from peanut oil. of 
hexadecyl-methyl-taurlne and of octad^l- 
taurine of the ether from myricydic alcohol and 
phenol-sulfonic add« of the ether of n-dodecyl- 
alcobol and hydroxyethane-sulfonic acid, of the 
sulfuric add ester of octadecyl-alcohol. of the 
sulfuric add esters of a mixture of alcohols called 


' 7 orol” (prepared by a catalytic lydrogenatlon 
of coconut oil under a hiidi pressur^). 

As salts of pyrophosi^ric add there may be 
used the potassium salt, the sodiun^ salt and the 
ammmilum salt. The washing cozxlpoeitlmi may 5 
also be mixed with other substanejes which are 
usually added to washing agents, ii e. bleaching 
agents. As bleaching agents, there may, for in¬ 
stance, be used perborates, such a^ sodium per¬ 
borate. percarbonates, such as sojdium percar- 10 
bonate, persulfates, such as pot a ss l i im persulfkte. 

The following examples serve to 'illustrate the 
invention, but they are not Intended to limit it 
thereto, the parts being by weight:!— 

As an agent fmr washing whit^ linen goods 
there may be used the following mixtures: 

( 1 ) 60 parts of the sodium salt of the reaction 
product of stearic add chloride 'and methyl- 
taurine of the following formula: | 

CnHa'C 0 -N- 0 iH 4 - 80 iNft I ^ 


30 parts of sodium carbonate and 10 parts of 
sodium i>yropho8phate. ' 

(2) 40 pa^ of the sodium salt of the olde 25 
ester of hydroxy-ethane-sulfox^ add of the 

following formula: 

Ci7Hs3‘C(X>*C3H4'SOdfa 

40 parts of sodium sulfate and 20 parts of sodtom 30 
pyrevhosphate. ' 

(3) 230 parts of fatty add chloride from pahn 
nut oil are caused to react in an aqUeous solution 
in the presence of caustic soda soljation wherein 
sodium taurine has been dlssdved so that the 35 
solutiem always has a feeUy alksjUne reaction. 
After the reaction is complete the reaction prod¬ 
uct is evaporated. 60 parts of the condensation 
product thus obtained are ground together with 

20 parts of sodlixm carbonate, 10 p^uts of sodium 40 
perbmttte and 10 parts of potassii^ pyrophos¬ 
phate. 

(4) 50 parts of the potassium sal^ of octadecyl- 
sulfuric add of the following formula: 

45 

* CisHiT’O'SOdC j 

20 parts of anhydrous sodium carbe^te, 15 parts 
of potassium pyrophosphate. j 

(5) SO parts of the sodium salt of hexadecyl- 

methyl-tauxine of the following fotmula: 50 

CHi 

I i 

Ci«Ea-N'CiH480iNs j 

25 parts of sodium carbonate. 15 pmts of sodium 
perborate and 10 parts of sodium lyrophosphate. 54 
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(6) 20 parts of the sodiom salt ci the reaction 
product of oleic add chloride atid methjl taurine 
of the following fonnula: 

CH* 

K I 

CiiBwCO.N^CiHiSOiK* 

and 80 parts of potassium salt of pyrophospboric 
add. 

We claim: 

10 1* A washing composition consisting of a wa> 

ter-soluble salt of xjyrophosphoric add and a wet> 
ting and cleansing compotmd of the following 
formula: 

SOs'Me 

15 wherein i 

XiUDdsfor —O—, —N—Ui—, —N—Bi—, —CH*0-Ri—, 

B 'it 

—COO-R»—, —CON-Bi—, —CON-Ri—, 

20 i it 

R stands for an aliphatic hydrocarbon radical 
with at least 7 carbon atoms, 

Ri and Rs represent a member of the group con¬ 
sisting of aliphatic and aromatic hydrocarbon 
25 radicals. , 

Me stands for an alkali metal atom or ammo- 
niiim. 

2. A washing composition consisting of a wa- 
30 ter-soluble salt of pyroi^tiosi^oric acid, a wetting 

and cleansing compound ofi the following for¬ 
mula: 

B^X—SOs-Me 

wherein 

35 XtUoCsfor —O—, —N—Rc—, —N—Br-, —CHtO-B|-, 

i it 

—COO.Ri—. —CON-Bt-, —CON.Ri-, 

i 'it 

40 R stands for an aliphatic hydzx>carboii radical 
with at least 7 carbon atoms. 

Ri and Ha represent a member of the group con¬ 
sisting of aliphatic and aromatic hydrocarbon 
radicals. 

45 Me stands for an alkali metal atom or ammo¬ 
nium. and a bleaching agent selected from the 
groups consisting of water-sduble perborates, 
persulfates and percarbonates. 

3. A washing composition consisting of sodium 
^ pyrophosi^te and a compound of the following 

formula: 

CitBtr C 0>N*CtB4*80iNs 

iut 

66 4. A washing compositian consisting of 20 

parts by weight of sodium pyrophOQ^iate, 40 


parts weight of a compound of the following 
formula: 

CiiBa>C O'N-CiBrSOdf > 

in* 

and 40 parts of sodium carbonate. 

5. A washing composithm consisting of potas¬ 
sium pyrophostdiate and a compound of the fol¬ 
lowing formula: 


CiTBa*CO>N'CiH4*SO«Ns 


CitHm COO C 2 H 4 SOsNa 


lu 


6 . A washing composition consisting of 80 
parts by weight potassium psrrophosi^te. 20 
parts by weight of a compound of the following in 
formul?: 

CitHm* C 0*N*CiB4*80iNk 
I 

CB« 

7. A washing composition consisting of sodium 
psn^phosphate and a compound of the following 
formula: 

ChHm COO C2H4 SOsNa 

8 . A washing composition consisting of 20 
parts by weight of sodium pyrophosphate. 40 
parts by weight of a compound of the following 
formula: 


50 


and 40 parts of sodium sulfate. 

9. A washing composition consisting of a wa¬ 
ter-soluble salt of pyroi^osphoric acid, a wetting 
and cleansing compound of the following for¬ 
mula: 36 

R—X—SOs'Me 

wherein 

XiUadifor —O—, —N—Ri—, —N—Rr—, —CHiO-Rr“. 

^ R* |l> 

—COO.Ri—, —CON.Ri—, —CON-Ri-. 

I I 

H R> 

R stands for an aliphatic hydrocarbon radical 
with at least 7 carbon atoms, , - 

Ri and Ha represent a member of the group con¬ 
sisting of aliphatic and aromatic hydrocarbon 
radicals. 

Me stands for an alkali metal atom or ammo¬ 
nium. soditim carbonate and a bleaching agent 
selected from the group consisting of water- 
solulde perborates, pemulfates and percarbon¬ 
ates. _ 

KUR T JOCH UM. 
HERMANN OEILBR. 55 

e:arl pauser. 
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Tills invention relates to the treatment of drill- drilling fluid, the condition being kmown as "ce- 

' tng fluids, and particularly to the treatment of ment-cut mud.” Furthermore, as the depth of 

! such fluids as are employed In the rotary drilling the well Increases, the temperaturel of the for- 

I of oil and gas wells. As to common subject-mat- mation being drilled increases, and such tem- 

i ter, this application Is a continuation of my 5 perature may be above the boili^ polint of water. 

plication Serial No. 24,083, filed May 29, 1935, One of the objects of this inventlcm, therefore. 
I and other applications -hereinafter x^en^ to. is to provide a drilling fluid and a ir^tment of 

A drilling fluid, particularly that employed for a drilling fluid for effectively controlling the vis- 

rotary drilling operations and which is also called cosity and thixotropic properties thereof. 

, “drilling mud” and “mud-laden fluid,” may be 10 A more specific object is to provijde a process 
' made from the natural clay which occurs at the of treating drilling fluids in order jto overcome 

location of the well, or may be synthetically the effects of the entrance of thei fonnation’s 

: compounded from the clay and mud bases of constituents into the fluid, and even to overcome 

' commerce, including bentonite and beidellite. the effects of the water employed in such 

Such a drilling fluid, therefore, contains a gd- 19 a drilling fluid. i 

I forming constituent which is generally bentonitic A more apedflc object of this invehtion also is 
I in its nature; it may, however, contain a weight- to provide a process for the treatmezjit of a dim¬ 
ing material such as barytes, iron oxide, or the ing fluid by a class of chemical agents for the 

' like, for increasing the specific gravity of the purposes heretofore stated. j 

fluid. 20 Another object is to provide a drilling fluid 

The function and purposes of such a drilling which has improved properties and jcharacteris- 
fluid, when employed in rotary drilling opera- tics, adapting it particularly for the purposes for 

tlons. are to assist in the drilling, carry the cut- which it is designed. I 

tings to the surface, lubricate the bit and. finally. Further objecty will appear from the detailed 
to wall off the bore hole. Ih order to perform ^ description in which will be set forth a number 
i the above functions and purposes, the composi- of embodiments of this invention;! it is to be 
' tlon and condition of the drilling fluid must be imderstood, however, that this inv^tlon is sus- 
rather closely controlled, and that is particularly ceptible of various embodiments witliin the scope 
I true of its viscosity; for if the visa)sity is too of the api>ended claims. | 

low. the cuttings will not be carried to the sur- 20 Generally stated and in accordanjce with this 
face properly, and freezing of the drill stem may invention, a mud-laden drilling fluifl has incor- 
: take place; if the viscosity is too high, then the porated therewith a small percentage of a water- 
< cuttings win not be properly deposited in the set- . soluble polyphosphoric add compound, either 
tling ditch or sludi pit of the weU. and. moreover, alone or in coimection with a suitable buffer. 

' the drilling fluid column is likely to become "gas- so or with a lyophile colloid, or with b(i>th; and the 
cut.” that is. become permeated with gas from treating agent may be maintained ^ a slightly 
the formation being drilled. Furthermore, the alkalinized condition. I 

^ spedflc gravity of the drilling column is limited, Polyphosphoric add compounds cu the char- 
i particularly whme clay containing a gel-forming acter described indude aU of the ^ter-soluble 
' constituent is used. and. practically, this specific 40 phosphoric acid compounds of the j meta group 
gravity cannot be increased beyond 1.2. It is and all of the water-soluble pbon>horlc- add 
therefore necessary to employ weighting mate- compounds of the pyro group. The! first salt of 
I rials to increase the specific gravity. For prac- the meta group is sodium monome|taphosphate. 

' tical prirposes the viscosity must be maintained NaPOs; however, thu salt is really not water- 
i at between 15 and 45 centipolses as measured 45 soluble and. furthermore, cannot be classed as a 
on a Stormer viscosimeter. polyphosphoric add compound. Pbtymerlc salts 

The environment imder which a drilling fluid of metaphoaphorlc add. from dlmetophosphorlc 
' is used is exceedingly spedaL The drillirrg of add to hexametaphosphoric add a^ tncJudlng 
the formation causes cuttings to enter the fluid tetrametaphosphoric add. are available. Of 
^ and these cuttings may include salts or materials 50 these the ammonium and alkali mi|tal salts are 
I which increase the viscosity, the salts partlcu- water-soluble. Higher derivatives such as oeta- 
larly affecting such viscosity being those of cal- metaphosphates and decametaphoiiphates have 
dum and T nagrM^mn- After the cementing of also been described, but their existehce is doubt- 
a formation the subsequent drilling through the fuL The members of the pyro groi y , h*gfaw*<"g 
! cement win rapidly increase the viscosity of the 55 with what ^is commonly called '”pyjrai>hcaphorle 
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add.** HiPiOt, and Including also trlidiocidiozie 
add. HsPaOxo. and tetraphoq)bozle add. Bf 4O13. 
are all water-soluble and are an polyidioQ)hoxlc 
adds. As dis t i n g ui shed from the polymetajAxM- 
phorlc adds, the polyphosphoric adds of the 5 
pyro group are. however, polybaslc; therefore, 
for convenience, the entire pyro group may be 
designated as **polyba 8 lc-polyphoepboxle adds.** 

Water-eddUe salts of ortbophoephorlc add 
compounds may be employed tor the treatment 
of drimng fluids In ord^ to reduce their viscos¬ 
ity. However, soch compouzuls are very inef¬ 
ficient as compared to the eflldency of pdyphos- 
diorlc add compounds In soch treatment. On 
the other hand, an of the polsrptuxmhorlc acid 19 
compounds exhibit this hl^ eflideney. and. gen- 
erafly. the various members of the dass of poly- 
droe^iates, Induding those of the meta and pyro 
groups, have the same eflldency. differing gen¬ 
erally only In degree. However, the efflclency of 20 
water-soluble polsrphosphorlc a^ compounds In 
the treatment of drilling fliiids differ in Und 
from the efBdency of wat^-solulde ortho^dios- 
l^oric add compounds: 

Hie term **water- 8 oluble polyphosphoric add 25 
compound** can further be cmisidered as mean¬ 
ing any water-soluble compound of the group 
comprising the oxy-adds of phosphorus and thdr 
salts, esters, amino-derivatives, and axxy other 
aohd>le derivative of these oxy-adds vhlch is de- SO 
rived from the replacement of O, H. and OH ions 
attached to a P atom of sn oxy-add of phos¬ 
phorus and in which the number of P atoms 
within the molecule is at least two. 

Generically. the various i^to^ahoric add com- S5 
pounds may be considered as derivatives of phos- 
^rfrorus pentoxlde. PaOs. and the derivation of 
the adds through the addition of the elements 
of water to phosphorus pentoxlde may be illus¬ 
trated according to the following equations: 40 

PsOs-H HK>=2BPQ>. metaphospboric add (1) 
P309*f2K0=H4RK>T. pyrophoq;>horic add (2) 
P30s-i-3H:30=2&P04, orthopho^horle add (3) 

Following this same princ^e. and disregard- 48 
ing the possible formation of mixtures of meta- 
pbosphorle and pyroi^iosphoric adds, the so- 
called tetraphosi^rle add may be derived as 
foDows; 

2PaOH-3HiO=HiP40ia. tetraphosphoric add (4) ^ 

In simflar manner, trlphoq^horlc add is theoret¬ 
ically obtained: 

3PiOH-5HaO=2aPjOto. tr^ho^ihoxie add (5) 

While it is theoretically possihle to derive the ^ 
water-soloble salts of pdypboapboric adds 
through the p roced ur e s deaerfted above, such 
compounds are. prep a red practically by the fuafon 
of p h o^jhorlc add salts, or by fushsg rnfatur p n 
of mrthophoqiAoric add salts and allcaliea. or I 7 
fusing mixtures of salts of m o n opiKMp ihor lc adds 
and polyphosphoric adds. Theoretically, a large 
number of p<>lypho(g>horie add com pocmd a are 
possible from such fnsloas. eadi differing only « 
minutely from the adjacent member of the aeries. 
While there Is confuslnn in literature 

aa to the exigence of some of the poly- 

phoapbates, that is i n una t e r ls l to the practical 
apdieation of the pr inci ple s of the pres ent In- 79 
vention. since an polyphosphates operate tn sub-, 
stantinlly the same manner when employed bi 
the treatment of drilling fluids and prtxtaee com- 
paratde resutts. differing only In degree aa dis- 
tingutshed from the actian of orthophospborlc 7 ^ 


•dd co m po u nds on driutng from which 

they all differ in kind. 

The polyphoq^horic add compounds may con¬ 
veniently be gro u ped into two sob-clasaes. (a) 
the soluble polymeric metaphosphates, or poly- 
metap h osphate^ which may be considered as de¬ 
rived from monobasic metapboaphoric add. rep¬ 
resented by the type formula 

(MPOa)* 

where M represents sodium, potassium. 
or ammonium, and x is at least 2; and (b) the 
polyphosphate^ which may be considered as de¬ 
rivatives of the polybaslc polypho^horle adds, 
of which what is conimonly called pyrophomhoxle 
add is the first member, and represented by the 
type formula 

zPxOsx »-i 

where M rq>resent8 Ammonium or an alkali 
metal, or where it may be composed of any of 
these singly together with hydrogen. Xh the 
polybaslc polypho 9 horic add' compounds which 
are of high molecular weight or whidi may com- 
ixlse a mixture of polyphosphates, the presence 
of one or more equivalents of a poly-valent metal¬ 
lic ion such as Ca, Mg. Al. Zn. or the like, may 
be included without marked affecting tim prop¬ 
erties of the compound as a degeling agent, pro¬ 
vided the compound Is still sdutde in the.drlllhig 
fluid to the necessauy degree. 

’ In my co-pend^ appUc^ion Serial Na 24.083. 
filed May 29. 1935. there are disclosed, for the 
treatment of drilling fluids, water-soluble salts 
of metaphosphorie add and pyrophos^ioxle add. 
with or without suitade peptizing agents sudx 
as the tannins, or with or without suitaUe buffers 
such as sodium gallate. The water-sdulde salts 
of meta- and pyrophoephorlc adds which were 
then in commercial use fm various purposes, 
were sodium hexamrtaphotyhate. (NaPQiJc. 
what was commonly called ** 80 dium pyropboa- 
I^rate.** NaiPaOr and disodlnm dihydxogen pyro- 
pbosi^iates NaaHAOr; although various other 
water-sduble polyphosphates of the m et a- and 
pyro- gzxMips, indndlng the ammonium and sodi¬ 
um and other alkali metal salts, were known in 
the technical literature. Hie mopometaphos- 
phate. for Instance sodium monometaphnigihate 
NaPOs. however, was known as not being a water- 
sduUe metaphovhate. and it is not a polypbos- 
phorlc add compound since It has only one P 
atom in its structure, only the potymerlc forms 
of sodimn metapho^phate being solahle tax water. 
At that time, moreover, sodium hnamKaphos- 
phate was generally designated cnnanerdaPy as 
** 8 odii 2 m ** 

My co-pendlDg application Serial Na 71472. 
filed March 26.1936, disclosed for the treatment 
of drilling fluids generally a treating agent con¬ 
taining a radieal which win react with Ca, Ifg. 
Pe. and Al salts so as to p rodo c e colloidal re¬ 
action pcodttcts; partirqlariy such aa agent con¬ 
taining a phosphate radieal in sudx a condition 
as to s ec u re this result, and stfll mote parttca- 
larly an agent containing the metaphnspbate 
radical, aa example ckT which was sodbim hexa- 
xnethaphosphate, with or without a suttaUe 
lyofnille colloid such as a *•"*«*", and with or 
without a suitable bitfer such as the ■*»****"" sili¬ 
cates, sodium tannates. ort h op h o^i ha tes. 

etc. It also d tml osed the emptoymcat, tax the 
treatment of drlDtaig fluids, of esters of the poly- 
phosphates, particularly the ester s of meta- 
pboqdiorle adds. • 
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co-pending appUcatian Serial No. 163^12, 
filed September IS, 1937, disclosed lor the treat¬ 
ment of drllUng fiuids. various water-soluble 
polyphoq;)horic add compounds of the iwlsrmeta 
and of the polybasic polyphosi^te groups: those 
of the polymeta group being sodium tetrsmeta- 
ptxttphate. (NaP03)4, and sodium hexameta- 
phosphate (NaPOslt; and those of the polybasic 
pdy^osphate group being pyrophosphoric add, 
H 4 P 3 OT. disodlum dihydrogen pyrophosphate, 
NaaHsPaOf, tetrasodium pyrophosj^te, Na4P307, 
tetraphosphoric add, H«P40i3. sodium tetrai^ios- 
l^iate, Na«P40i3. and a complex phosphate. 
NacPtOit, which latter can be prepared by fusing 
two molecules of monosodium dihydrogen phos¬ 
phate and one moleciUe of disodlum monohydro- 
gen phosphate to a glass in the usual manner 
used in the preparation of hexanietaphosphates. 
The above application also refers to complex 
I^osphates having other elements, such as,- sul¬ 
phur. chlorine and nitrogen in their molecules, 
examples of sulphur being the thlotetraphos- 
phates. The polybaslc-polyphosphoric add com- 
poiinds have characteristics which disringulsh 
them from the poljnneta compounds in that their 
pH values are not the same, the former giving 
a neutral or even an alkiJine reaction while the 
latter are acidic; the former are also capable 
of forming their own buffers. All of these were 
disclosed for emploiment separately or in con¬ 
nection with a lyophile colloid, or in connection 
with a buffer salt, or in connection with both of 
the latter. Suitable lyoi^e colloids are tannins 
such as chestnut extract, polyphenolic bodies, 
humates. lignins and certain sulphonic acids. 
Suitable buffers are sodium silicate, sodium borate 
and the orthophosphates, such as disodium 
orthophosphate. 

My co-pending application Serial No. 199,646, 
filed April 2,1938. di^osed, for the treatment of 
drilling fiuids, thiophosphoric acid compounds, 
and more particularly phosphoric acid com¬ 
pounds in which one or more of the oxygen 
atoms attached to the phosphorus atom is re¬ 
placed by suli^ur, particular examples being 
sodium monothiotetraiAosphate. Na«P40i3S. and 
sodium trlthiotetraphosphate. Na<P40ioS3. These 
thioidiosphates still retain generally the poly¬ 
phosphate structure, and that is particularly true 
of the two examples disclosed, both of which re¬ 
tain sufficient of the phosphorus oxy-acid struc¬ 
ture to be classed as sodium salts of tetraphos- 
I^ric acid and to be classed as polyphosphoric 
acid compounds. Such compoxmds are efficient 
drilling fiuid treating-agents, having generally 
the same efficiency as have the other water- 
soluble polyphosphoric acid compotinds. 

My application Serial No. 164.528. filed Septem¬ 
ber 18, 1937, as a continuation of my application 
Serial No. 71,179, filed March 27,1936, as to com¬ 
mon subject-matter discloses, for the treatment 
of drilling fiuids, the employment of esters of 
I^osphoric acids. Among the reagents disclosed 
are esters prepared from a hydrophile hydroxy 
organic bo^ and polirphosphoric acids or their 
anhydride. PaOs. Such esters also belong to the 
generic class of polyphosphoric add compounds 
when preiMtred iinder conditions which preserve 
the 

/ \ 

linkage. Such polyphosphoric add esters are 
readily ;«epared from idiosphorus pentoxide. and 
also from the polyi^i^horic adds themselves. 


by providing for the removal I of water formed 
during esterificatian which, if aillowed to remain, 
would hydrate the polyphospbioiic add yet re¬ 
maining in the reaction mixti|u«. Members of 
5 this class are polyphosphoric add esters which 
contain at least one but preferjsbly two or more 
add valances which may remajin free, or which 
may be neutralized with an alkali metal or am¬ 
monium hydroxide or carbonatje. The efficiency 
10 of these polyj^osi^oric compounds are on the 
order of the efficiency of the! other inorganic 
polyphosphoric add cmnpounds when employed 
in the treatment of d rtiung fluids. 

My copending application serial No. 265,146, 
15 filed March 31, 1939, discloses for the treatment 
of drilling fluids, compounds wl^jich are generally 
designated as "amino-i^osphate bodies.” Seme 
of the compounds dlsdosed ar|e polyjdiosphoric 
add compoimds in that their structure is based 
20 on the presence of the | 

Np/o^p/ ! 

/ \ j 

radlcaL They differ from the ajlkali metal poly- 
23 i^osphates in that direct linkages are present 
between nitrogen and phosphonie groups, and/or 
esterification has taken place between an alkylol- 
amine radical and at least one ac^ic group of the 
polyphosphoric acid radical. These prindples 
39 are illustrated by the type form^as of the sped- 
fication and by all of the spe<^^ examples. Here, 
again, the efficiency of these polyphosphoric add 
compounds in the drilling fiui(» is comparable 
with the efficiency of the inorganjic polyphost^te 
33 compounds. j 

lif^ co-pending application Scfrial No. 292,887, 
filed August 31, 1939. discloses Cjomplex organic- 
inorganic fusion products derived from addic 
oxide derivatives and organic ihydroxy bodies. 
^ Various polyphosphoric acid es^rs of the type 
characterized by the i»esence of at least two 
polyphosphoric add radicals, suid further char¬ 
acterized by a fused and polymierized structime. 
are disdosed smd illustrate in jthe specific ex- 
43 amples. Here, again, the efficiency of these poly¬ 
phosphoric acid compounds in ^irilling fluids Is 
comparable with the efficiency pf the inorgsmic 
polyphosphate compounds. | 

My co-pending application Serial No. 277,565. 
39 filed June 5, 1939, discloses certs^ nitrogeneous 
hydrophilic esters of polyphosphoric sudds which 
are characterized by the presence^ of at least one 
amino residue smd an esterifled | radical derived 
from an organic hydroxy body. These esters sure 
33 likewise chsuacterized by the presence of the 
polyphosphoric acid r^ical, i 

—p-o-r- 
/ \ j 

69 differ from the polyphosphoric add esters 
previously disclosed in the natur^ of the organic 
rsulicals. Here, again, the efficiency ot these 
polyphosphoric add compounds ip dr^ng fluids 
^ is comparable with the effidency of the inorganic 
polyphosphate compounds. 

From the above it'will be seen that the various 
polyjdiosphoric stcid compounds I are sdl char¬ 
acterized by the presence of the Ipolyphosphoric 
jQ add radical | 

—p—o—p— I 

/ \ ! 

which is linked to a variety of othjer ions or radi- 
75 csds. This same, structural fonpula applies to 
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both 8ub<c2asse8 of polyphosphoric acid com> 
pounds 

o o o 
^ \ 
p p 

HO'^ '^OH 

I 

DLmeUpbosphoric Kid 

HO O O OH 

\!l ^ ”/ 
p-o—p 

HO^ I^OH 

I>iphospboiic add 

Higher members of the metaj>hosphoric acid 
group are believed to be formed by addition or 
polymerization through co>valent oxygen atoms, 
whereas higher members of the polybasic poly¬ 
phosphoric group are formed through the elimi¬ 
nation of a molecule of water from adjacent OH 
groups. Both sub-classes, however, are char¬ 
acterized by a co-valent linkage with an oxygen 
atom which Joins the P atoms. In the organic 
compounds the elements of >t least one OH group 
of the polyphosphoric acid radical are replaced or 
substituted by organic radicals. 

The following table will show the comparative 
efficiencies of water-soluUe polyphosphoric acid 
compounds, as distinguished from the orthophos¬ 
phates, in the treatment of drilling fluids. It Is 
the result of a test on a drilling flxiid compounded 
from Wyoming bentonite and water and contain¬ 
ing 8% of Wyoming bentonite. In this table the 
viscosity Is in centipolses. secured with a Stoimer 
viscosimeter at 600 R. P. M. at approximately 
25* C. I 


10 


2U 


Phoej>h«tc tested 


Oridnal fluid (oatnsted). 

NsBtP04, sahydroos. 

NstHPO*. anhydrous. 

NatHiPtOr. anhydrous. 

NatPtOr. anhydrous. 

NatPiOu. tec^ anh^. 

NatP«Oi«. bexa. anhyd. 

NasrPitOA, hish^poly, a^^.. 
(NaPOs)«. hexameta. anhyd... 

P»Oi—NHioomplexi. 

Polypboaphoric add ester *_ 


Vlaeoetty la eentlpobea at 
▼arlous ratios (grama tit 
phosphate per 100 ml. of fluid) 


0.03 

0.04 

0.10 

OJO 

0.40 


4S 

48 

48 

48 

44' 

38 

33 

39 

35 

44 

38 

33 

38 

35 

» 

38 

23 

17 

15 

3S 

38 

33 

18 

IS 

35, 

31 

38 

35 

19 

S3 

38 

38 

23 

17 

S9 

38 

38 

31 

17 

33I 

S 

23 

21 

17 

33 

38 

38 

23 

18 

3t 

37 

35 

21 

16 


* Polymerised amnoohaa fanido dlphoe^Mrie acid (U. 8. No. 
1.S2.U3). 

* Trtraphosphorie acid—taanta ester. 

The above test shows that the polyphosphates 
have an efficiency In the treatment of drilling 
fluids which Is many times that of ortho¬ 
phosphates, so that the difference In actions be¬ 
tween the polyj^mephates and the orthophos- 
tfiates on a drilling fluid Is not slmj^ one of 
degree but one of kind. BCbreover, the table 
shows that all of the polyphosphoric add com¬ 
pounds have comparable efficiencies and that In 
such respect they differ more or less in degree, 
although the various members of the polyphos¬ 
phoric add compound class have individual ad¬ 
vantages and features of utility. 

The above test is, of course, a laboratory test, 
made in order to show the comparative effi- 
dendes of the various agents enumerated In the 
treatment of drilling fluids. In the actual treat¬ 
ment of drilling fluid, the procedure Is not one 
of using a given iwoportlon or percentage of the 
treating agent with reference to the drilling 
fluid; the treatment is one of adjusting the 
viscosity of the drilling fluid by the addition of 
the treating agent This will be apparent when 


we consider the fact that during the course of 
drilling a formation which may contain salts, 
cement, or cuttings, generally the viscosity will 
be affected by the addition of these formation 
ingredients. The water used In the making of 
the drilling fluid, the temperature at the bottom 
of the well (which, as previously stated, may be 
above the boiling point of water), and other con¬ 
ditions also affect the viscosity of the drilling 
fluid. The practical procedure, therefore, is to 
add the treating agent in accordance with the 
requirements In order to secure the desired 
vlscobiiy and, in general, the desired reduction 
of the viscosity of a drilling fluid which has 
15 become contaminated by the ingredients of the 
formation. 

The applications referred to give examples of 
treating compositions, of which a few will be 
given for Illustrative purposes. 

Of the polymetaphosphoric compounds, sodium 
hexametaphosphate may be used as a 10% solu¬ 
tion in water; or 10 lbs. of a dry mixture pre¬ 
pared from 9 parts of powdered sodium hexa¬ 
metaphosphate and 1 P^ of soda ash may be 
^ dissolved in 50 gals, of water. 

Of the polyphosphoric acid compounds of the 
. pyro group, the following are Illustrative ex¬ 
amples: a 10% water solution of tetrasodiuxn 
pyrophosphate; a 10% water solution of sodium 
tetraphosphate; an agent comprising 100 parts of 
tetrasodium pjrrophosphate, 100 parts of chestnut 
extract, and 35 parts of caustic soda in 1000 parts 
of water; a water solution containing 100 grams 
of sodium tetraphosphate, 100 grams of chestnut 
35 extract, and 50 grams of sodium hydroxide in 
1000 cc. of water. 

Of the thlophosphates, a 10% water solution 
of sodium moaothiotetraphosphate; a 10% water 
solution of sodium trithiotetraidiosphate; a water 
40 solution containing 10% of sodium monothlo- 
tetraphosphate and 10% by weight of chestnut 
extract; a water solution containing 10% of 
sodium trithlotetx^hosphate and 10% by weight 
of chestnut extract. 

Of the esters of polyphosphoric compounds, a 
10 % alcoholic solution of an ester prepared from 
3 molecules of anhydrous metaphosphoric add 
and 1 molecule of the anhydrous so^um salt of 
gallic add. As examines of pohrphosphoric add 
50 compounds dedgna^ as '*amino-phosphate 
bodies." a 10% water solution of the reaction 
product of 1 mol of technical tetraphosphoric 
add with 1 mol of technical monoamylamlne at 
200* C. for two hours; or a 10% aqueous solution 
55 of a polymerized imldo dlphosphoric add such as 
that deserffied in Woodstock U. S. Patent No. 
1,2^,122 and also in application Serial No. 
285,146. 

While a number of embodiments have been de- 
M scribed above, it win be understood that this In¬ 
vention is susceptible of various other embodi¬ 
ments within the scope of the appended daims. 
Furthermore, while theories of action have been 
put forth, this has been done only to fkdlitate the 
35 disclosure, without limitation of the invention to 
any theory. 

The Invention having thus been described, what 
is claimed Is: 

1. A mud-laden drilling fluid containing a 
jQ small percentage of a water-solude polyphos- 

l3ioric add compound. 

2 . Ih the art of drilling wells by the employ¬ 
ment of a drilling fluid, the process comprising, 
adding to the drilling fluid a small percentage 

75 of a water-soluble polyidsosi^oric add compound. 
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3. A xxmd-laden drilling fluid confining a 10. In the art of drilling by the employ- 
small percentage of a water-soluble salt of a ment of a driuiog fluid, tbei process comprising, 
dass of po^hosphoiic Acid compounds consist- adding to the drilling fl^ a small percentage of 


ing of the mef phosphori * add and the pyro- 
* phosphoric acid groups. 

4. In the art of drilling wells by the employ¬ 
ment of a drilling fluid, the process comprising, 
addiv to the drilling fluid a small percentage of 
a water-soluble salt of a class of phosi^rlc add 
compounds consisting of the mef phosphoric add 
and the mrrophosphoric add groups. 

5. A mud-laden drilling fluid containing a 
small percentage of a water-soluble polyjAos- 
phoric acid compound and of a lyophlle colloid. 

6 . In the art of drilling weOs by the employ¬ 
ment of a drilling fluid, the process compristog. 
adding to the drilling fluid a small percentage 
of a water-soluble polsrphosphoric add compound 
and of a lyophile colloid. 

7. A mud-laden drilling fluid containing a 
small percenf ge of a water-soluble salt of a class 
of phMphoric add compotmds consisting of the 
mef i>hosphoric add and the pyrophosphoric 
add groups and of a lyoi^iile colloid. 

8 . In the art of drilling wells by the employ¬ 
ment of a drilling fluid, the process comprising, 
adding to the drilling fluid a small percentage 
of a water-soluble salt of a class of phc^horlc 
add compounds consisting of the mef phosphoric 
add and the pyrophosphoric add groups and of 
a lyoiAille cOUoid. 

9. A mud-laden drilling fluid confining a 
small percentage of a water-soluble polyphos- 
phoric add compound and of a buffer. 


a water-soluble polyphosphprlc add compound 

5 and of a buffer. 

11. A mud-laden drillingl fluid confining a 
small percentage of a water-soluble polyphos- 
phorlc add com p o u nd, of |a buffer and of. a 
lyophile colloid. I 

10 12. In the art of drilling wells by the em- 

jdoyment of a drilling fluid. ^ process compris¬ 
ing. adding to the drilling fluid a small percent¬ 
age of a water-soluMe pdsrphoei^ioric add com- 
poimd, of a buffer and of a lyos^e colldd. 

15 13. A mud-laden drillingpfluid containing a 

small percentage of a wateg-aolutde polybasic- 
polirphosi^oric acid compoo^ 

14. In the art of driUln^ wells by the em- 
{doyment of a drlUing-flui^ the process com- 

20 prising, adding to the drlUirtg-fluid a small per¬ 
centage of a water-soluble jpolybasie-polypbos- 
phoric add compound. • 

15. A mud-laden dx111ing|fluld containing a 
small percentage of an alkgli metal pyrophos- 

25 idiate. | 

16. In the art of drilling ifdls by the employ¬ 
ment of a drilling-fluid, theiprocess comprising, 
adding to the drilling-fluid ajsnxall percentage of 
an alkali metal pyroiidiosphate. 

20 A mud-laden drilling | fluid eontalnlng a 
small percentage of sodium pjyrophocphate. 
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Tlie present Inventiixi relates to water soften¬ 
ing and washing, and ihore partlculaxly to the 
softening of water by the use ctf an alkali-metal 
metaidiosphate, and to washing with water which 
6 has been treated with lin alkali-metal meta- 
I^x>8i;4iate. This apsdlcatlan is a continuation In 
part of my copending appUcation Serial No. 
6294173, filed August 22,1932. 

The natural waters, practically ail of which 
10 contain some calcium and/or tnugn^iim be 
divided roughly into two general classes, the so- 
called "soft** waters and the so-called **hard’' 
waters. There is no Sharp line of divlskm be¬ 
tween the two. and smne waters lie about mid¬ 
is way between what would be considered to be a 
soft water or a hard water. In general, the soft 
waters contain such small amounts of c«i«iiiin 
and maini^uTn that they lather fairiy freely 
up(m the addition of amounts of the or- 
20 dinaxy fatty-acid soi^s. The hard waters, on 
the other hand, due primarily to their M gh^i- cal¬ 
cium and/or ccmtents, do not lather 

freely upon the additicm of a small amount of 
soap. The ddcium and magnesium exist in su<^ 
^ waters in the form of soluble salts, usually sul¬ 
phates. bicarbonates or chlorides. These salts 
are ionized so that the waters contain a rdative- 
ly large concentration oi free caiHiim and/or 
magnesium ions. When a soap is added to such 
SO hard waters the calcium or magnesium ions com¬ 
bine with the fatty-add radicals of the soap to 
form insoluble calcium or soaps, un¬ 

til the free caldum and magnediun ions are re¬ 
duced in coac«itTati<m to their equUibriiun with 
^ these soaps. Then a lather will be formed by the 
addition of fmtber soap. 

While the ^'softening” of waters is most cmn- 
monly effected to render the waters better suited 
for washing purposes, water sdtening is not lim- 
ited to such uses, as hard waters are sdtened 
for various other domestie and industrial pur¬ 
poses. Chemically speaking, the softening of a 
hard water consists in reducing the concentra¬ 
tion therein of free caldum and/or magnesium 
ions. The degree of softening is dependent upon 
the extent ot the diminution of the free caldum 
and/or magnesium ions. 

There are three usual ways now in vogue tor 
softening water. The first method is by distllla- 
^ tion.andcondensatioaof the steam, whereby pure 
water is evs^iorated from the impure hard water, 
the impurities remaining behind. This requires 
dlstfilation apparatus and is rdativeiy expensive. 
The second method is by the use ot the so-called 
^ water-softening ccanpounds. generally sodium 


carbonate (washing soda), trlsodljam photq)hate 
which is sold under various txadtt names, ltine<- 
soda ash, soditun silicate, etc. In tjhese pro ces ses 
the caldum and magnesium are converted, for 
the most part, into insoluble salts which are pra- f 
dpitated and which may be renM^ved, although 
in the ordinary domestic use of ifater softeners 
the precipitate remains in the softened water. 
Practically all of these water-softening com¬ 
pounds are highly alkaline, and prater softened 10 
by their use is rendered highly Clkaline which 
is objectionable for many purpcises. such, for 
example, as for domestic use, as th^ alkalinity at¬ 
tacks the human skin and the fibres of fabrics be¬ 
ing washed. When the -preddtat^ sdid phase 16 
remains in the softened water, as fs usual in do¬ 
mestic use water-softening compounds, the 
soap win tend to redlssoive the precipitated phase, 
such as the carbonate or 'caldum phos¬ 

phate. and re-predpltate the ealdjmn as calcimn 20 
soap, unless a large excess of sodium carbonate 
or sodium imosphate is used. It is ItherefcMre nec¬ 
essary, for such domestic water sojttening, to use 
a large excess of the water-softexting compound 
with a consequent excessive alkalinity imparted 26 
to the softened water. Also, the ^oUd lAiaao re¬ 
mains in the water and may be entrapped in the 
fatulcs being washed, rendering thejm harsh. TRie 
third common method of softening water now in 
vogue is the zeolite or base exchange method, in 30 
which the water is passed throju gh a special 
softening apparatus in ahich the Isodinm of the 
zeolite is exchanged for the caldum and/or mag¬ 
nesium in the water. The zeolite process req ui re s 
the use of rdativdy expensive apparatus whidi 36 
requires attention in order to peri^xUcally regen¬ 
erate the zeolite. 

I have found that waters cmtaining caldum 
and/or magnesium may be effec^vdy softened 
^ the use of an alkali-metal metaptaosphate, such 40 
as sodium metapho^ihate. potasdinn metapbos- 
phate. lithium metaphoa^ritiate. hr ammonium 
metaphosphate, preferably sodium metaphos¬ 
phate on account of its lesser costj For purposm 
of conciseness in descrlptioa.,my brocess win be 46 
described with reference to the use of 
metiq>ho8phate. it being understrod that other 
alkali-metal metaphosphates may ^ used. 

I have found that the softening thus effected 
can be had without objectionably increasing, or 60 
Increasing at an, the alkalinity of Ithe water, m 
fact, a neutral softezied water can be obteined. 
oi>a softened water which is slightly add cr adddi 
is alkaline to the desired- extent. Also, softening 
can be effected without the production of any 66 
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soUd'Pbase precipitate which would cloud the 
water, and a completdy softened water can be ob¬ 
tained which is crystal clear. The process can 
be carried out without the use of any special equip- 
S ment. the sodium metaphosphate or a solution 
thereof, simidy being added to the water. This 
adapts it particularly to'domestic use. The do- 
me^c user can <d>tain a completely softened water 
which Is crystal dear and in which the alkalinity 
10 is not increased, so that it can be used without 
damage to the skin or to fabrics. 

When the water is to be used for washing pur¬ 
poses, a soap will ordinarily be added to increase 
its detergent and deflocculative properties and 
10 assist in peptizing greases. However, the softened 
water may be used for any purpose for which 
aoft water is desired. For certain purposes the 
water which has been softened wltix an alkali- 
metal metaphosphate is i superior to a naturally 
fO soft water or a water which has been softened by 
the usual water-softening methods, in that the sd- 
kali-metal metaphosphate imparts to the water 
certain detergent properties and also solvent prop¬ 
erties. particularly upon calcium and magnesium 
25 soaps. Water ecmtaining the alkali-metal meta¬ 
phosphate may be advantageously used for rinse 
water in the laundering of fabrics since, due to 
the solvent properties of the metaphosp^te for 
such soaps, it dissolves calcium and magnesium 
30 soaps whieh may have been deposited in the fab- 
fics in the previous washing operation. 

The material which I prefer to use is the s(du- 
ble sodium metaphosphate sometimes called 
“Gra ham’s salt**, (TextboOk of Inorganic Chem- 
35 istxy, edited by J. Newton FMend, vol. 6. part 2, 
’ page 177, by J. B. R. Prldeaux. Philadelphia, 1934; 
Omelin. Handbnch der Anorganlschen Chemic, 
vol. 21, page 922, 8th Edition. Berlin. 1928): or 
“Graham’s metaphosphate” (A Dic^onary of 
^ Chemistry, by Henry Watts. yoL 4. p^e 578, New 
■York, 1873; A Treatise On Chemistry, by Roscoe 
A Scborlemmer, voL 2. Part 1, page 283, New 
York. 1923), and which may have mixed with it 
s small amount of sodium pyroihosphate to 
^ counteract the slight acidity of the sodium meta- 
phosphate. Graham’s metaphosphate or salt is 
believed to consist prindpaTy of sodium hexa- 
metaphosphate. The sodium hexametaphosphate 
is assumed to be a complex of the general formula 
Na3(Na4P»Oit). although some authorities bdieve 
that salts of the formula NasCNaPtOu) and 
Na4<NaaPiOu) may also be present. 

Sodimn hexametaphosphate in readily sduble 
form may be prepar^ by strongly heating mmio- 
^ aodium dihydrogen orthopho^hate, and rapid¬ 
ly cooling the molten mass. The quick cooling 
isi^iparently essential to the formation of a readi¬ 
ly soluble salt. Upon slower cooling of the molten 
mass there is a tendency to form other sodium 
^ m e ta ph o^hates, such as sodium trimetaphos- 
jAiate which is soluble, but which is not effective 
in rep ressi ng the predpitatioh of calciinn and 
ma gn es ium, and sodimn monometaphospbate 
which is difficultly soluble. I cool the mass suffi- 
dently rapidly so that the sodimn metaphosphate 
., is obtained p^dpaUy in the form generally ac¬ 
cepted as sodium hexametaphosphate. Themeta- 
Ikhosphate employed should be readily water solu¬ 
ble and capable of effectively sequestering calcium 
in a but slightly ionized condition. 

The so dium hexametaphosphate is slightly 
add, and I therefore prefer to form it so that it 
.win contain a small amount of sodium pyrc8>hos- 
pbate.-which is Slightly alkaline, in order to obtain 
^ a water softener whidk is. neutraL 


The addition of a small amount of sodimn caM 
bonate to the monosodium dihydrogen ortbcH 
phosphate at the time of fusion, results in tM 
presence of an equivalent amount ot sodium pm 
Tophosphate in the fused product, and the amouxfl 
of sodium carbonate used will determine the neiA 
trality or slight alkalinity of the fused produefl 
Provision for neutralizing the addi^ of tbi 
sodium metaphosphate when it is dissolved mafl 
also be made, if desired, by mixing with it 
small amount of caustic soda, soditnn carbonata 
or sesquicarbonate, borax, trisodium pbOQ>hat4 
sodium metasillrate, etc. The amounts of sudl 
neutralizing agents are relatively small and ma 
water softener consists principally of sodimn 
metaphosphate. and therefore when I qpeak ofl 
sodiiun metaphosphate I mean to indude now 
only the pure sodium metaphosphate. but alsn 
sodium metaphosphate containing small amountJ 
of add-neutralizing reagents and perhaps othea 
impurities. J 

The action of the sodimn metaphosphate n 
different from that of the usual water-softenlna 
compoimds. No permanent predpitate of calduml 
or magnesium is formed. I believe that tbcl 
sodium metaphosphate softens the water through 
removing the free calcium and magnesium ions 
by bringing them into a soluble slightly ionized 
compound or radicaL The following experimen¬ 
tal evidence points to this explanation of the 
itetion of the sodium metaphosphate. 

If the ph^)er amount of sodium metaphosphate 
is added to a hard caldum-bicarb<mate water, 
and the water is then boiled to drive off the 
carbon dioxide, no predpitate of calcitim carbon¬ 
ate is formed. This Indicates that the caldum 
is combined in some slightly ionized compound 
or radical, whereby the caldum-lon concentra¬ 
tion is reduced below below that corresponding to 
the saturation equilibrium of caldum carbonate. ^ 
It is possible to add sodium metaphosphate to a 
mixture of water and solid caldum carbtmate 
and to dissolve the caldum carbonate, forming 
a dear solution. Sodium metaphosphate may be 
added to a mixture of water and tricaldc phos¬ 
phate and the same phenomenon win occur, dem¬ 
onstrating the extremely low hxilzatlon of the 
soluble compound or radical in which the caldum 
is sequestered or locked up. so to speak. 

Farther evidence of the almost complete re¬ 
moval of the free caldum and magnesium ions 
by sodium metaphosphate is furnished, by the 
addition of sodium metaphoq^hate to a hard 
water to which soap has been added, forming 
the weU-known scum of caldum and/or magne¬ 
sium soap. If a sodiiun metaphosphate is added to 
such water in apprc^rlate amount it win cause 
complete dissolution of the caldum and/or mag¬ 
nesium soap, freeing the fatty-ac^'ions from 
the caldum and/or magnesium and thus ren¬ 
dering them available for detogent action. ’nils 
demonstrates that the ionization of the soldble 
compound framed by the sodimn metaphoQihate 
.with the caldum and/or magnesium is such that 
the caldum-ion and/or magnesium ion concen¬ 
tration resulting therefrom is less than that from 
the saturated solution of caldum and/or magne¬ 
sium oleate'or other calcium and/or magnedinn 
salt of the f a^ adds commonly used in soaps. 

In softentoig water for washing purposes, the 
sodlitm mmphosphate is added in an amount 
suffident to effect a satisfactory degree of sdt- 
'enlng of the water rngimut soap. The simpleai^ 
way of determining the amount of sodium meta- 
phojihate r e quir ed for any particular water is 
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to simplj keep on adding the sodium metapho 8 > 
phate until the water Is softened to the degree 
effectlTe for the purpose In hand. The usual 
way <3i determining softness Is by the familiar 
5 soap test. If the water gives a permanent lather 
upon the addition of a small amount of soap. 
It Is considered to be completely softened. How> 
ever, for many purposes complete softening of 
the water Is not required, as washing may be car- 
10 rled out with an Incmnpletely softened water. In 
tect. In the domestic use of water-softmilng 
conmounds. the housewife often does not add 
enough of the compound to effect complete sof¬ 
tening, but does add enough so that a lather is 
I 15 produced upon the addition of soap, althoiigh 
the lather may not be permanent. Therefore, 
ahile it is preferred to add sufficient sodium meta¬ 
phosphate to effect coipplete softening, smaller 
amounts of sodium metaphosphate may be used 
20 Fl^lch win not completdy soften the water but 
which will soften the water enough to satisfy 
the user. Therefore, when I speak of effectively 
suppressing the calcium-ion concentration, I do 
not means that complete softening of the water 
26 must be attained, as partial softening may be 
sufficient to suppress the calcium-ion concentra¬ 
tion effectively enough for the purpose desired by 
the user. 

The domestic user will use the sodium meta- 
30 phosphate exactly as he or she uses wadiing soda 
or trisodlum phosp^te, namely, adding .the 
amount which exp^ence has ^own win give 
proper lathering qt^tles to the water. The com¬ 
mercial user, such as laundries or textile es- 
35 taWlshments, wfll add measured amounts of the 
sodium metaphosphate to measured amounts of 
water tmtn the standard soap test Indicates eom- 
Xdete softening of the water. This wiU teU the 
user the minimum amount of sodium metaphos- 
40 P^te required to soften his particular hard wa¬ 
ter. 

As a spcdflc example to indicate genexal'y the 
amount of the sodium metaphospbate required 
for softening a typical hard water for waging 
. 4 JJ purposes. I may cite the case of the Pittsburgh 
dty water whic^ when tested, contained approxi¬ 
mately 30 parts per million of* caldum and ai>- 
I proximately 4 iNuts per minion of magnesium. 
This water was completely softened by the ad- 
50 dltlon per 1000 gahons of 3 pounds of sodium 
hexametaphosphate containing about 10 % sodi¬ 
um pyrophosphate to render it substantially neu- 
traL 

One of the most Important applications of my 
55 process of water-softening Is that of softening 
I the water against soap, on account of the exten¬ 
sive use of hard waters fmr domestic and Indus¬ 
trial purposes. The addition of the sodium meta¬ 
phospbate not only completely softens the water 
QQ agal^ soap so as to completely prevent the 
formation of Insoluble calcium and magnesium 
soaps, but effects this softening without the 
formation of any solid precipitates of calcium and 
magnesium and without rendering the water al- 
_ kaline, as is the case with sodium carbonate, trl- 
I sodium phosphate, and sodium silicate, which are 
I ' commonly used as water softening compounds. 
The advuitages of obtaining a perfectty softened 
crystal clear neutral water are too obvious to re- 
70 quire extended discussion. It may be mentioned, 
however, that, as shown by the ability of the solu¬ 
tion of sodium metapho^ihate to actually dis¬ 
solve calcium carbonate, tricaldc lAiosphate and 
slltcalo, the water is actually softened to 
.75 a greater degee than that obtainable by the um 


I 

of sodium carbonate, t HinWwm i qr 

sodium silicate. The water whicm has been soft¬ 
ened In accordazMe with my proo^ can be used 
advantageously for any washing Ipurposes, such 
as for washing fabrics, hair, the body, dlif.es, 5 
walls, painted or vamldied surf aces. etc., particu¬ 
larly since complete softening is ejected wi th o ut 
any xmdeslrabie Increase In alkattblty. 

Another Important application Ik In die rteslng 
of clothes in laundering. The wa|ter s ofte n ed In xq 
accordance with my proce ss not only rinses out 
the soapy water carried over from the wadiing 
tub. but also dissolves calctnm an^or magnesium 
soaps which may be carried with jthe clothes. If 
the washing of the clothes is carried out with ig 
hard water or with an inoompletriy sctftened . 
water, a curd-like calcium and/or magnesium 
soap Is formed which may be e a rned over into 
the rinse with the clothes. As ststed s hove, the 
solution of sodium metapboq;mate will dissolve ft 
such calcium and/or magneslumi aoap and re¬ 
move it from the clothes. Therefore, as a rinse 


water, particularly where ealdunji and/or mag¬ 
nesium soap may be carried over with the dothes 
from the washing water, the water softened in t5 
accordance with my process is evaji more effcctite 
as a rinse than a naturally soft wfater. 

'My process of water softeningL h oweve r , has 
other applications. Vor example. ^ trouUe en¬ 
countered in the canning IndusM In using water 30 
to cool and wash cans taken from ^ presroie 
cookers may be overcome. At the pre se nt time 
the cans which are taken from the pressure cook¬ 
ers are immersed in water to cool them. If the 
water is one containing condderabie caldum bi- gg 
carbonate, the heating of the w4ter by the hot 
cans results in driving off the carbon dioxide, 
causing a predi^tatlon of calcjhim carbona te 
which will be deposited and dun or ‘‘gray** tbe 
cans. This trouMe may be oompletdy omc ome 40 
by adding suffident aodlum metapho^Amke to the 
water to prevent the formatkm of caldum car¬ 
bonate when the water is heated.! 

Another application of my pro cess of water 
softening is in the artlflcial iM Inldustry. As the 45 
ice is frozen, ciystsls of pure waiter are formed 
and the csuton dioxide of the water is driven off 
as a gas. This results in toeaking down cslrhnn 
bicarbonate if present m the waw. resulting in 
doudiness in the ice. This may 1|>e overcame by 55 
the addition of suffident sodium metaxdKMpbate 
to prevent the formation of ca] 4 tum carbonate 
in the ice. i 

Another application of my iraste-softening 
process is in the prevention and even dissolution 55 
of sludge or scale deposits in the feed-line equip¬ 
ment for steam boilers. As describe in the United 


States patent of Ban and Jacksoh, No. 1J903.041. 
dated March 28, 1933. the alkaliz^ of water in 
the steam boOer may be contronM by the addi- ^ 


the addi¬ 


tion of sodium inetaiffi(mffiate tc tte boiler water, 
usually by addition to the feed wfter as It pasms 
through the bofler feed lines. M des c ri b ed by 
TTa^n and Jadwm. the aodlum metaphosphats Is 
converted in the boiler into sodijum orthophos- 5 . 
I^te which combines with the eialdnm to form 
a sludge of tricaldc ortluvhombalte In the bdler. 
When the sodium metapmoqdiate dr sodtum pyto- 
phoqidiate. or a mixture of the biro, is wMLJ to 
the feed water as described by Ben and Jackson, 70 
not enough of the phosphate is idded lo soften 
the water, as the amount of orthophoeiiiate fo- 
qutred to precipitate tho ealdamjAS odeliiti or- 
riiophosphate in the boOw <xSmklm 
•mount of FaOs than the amoipt |g 
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’ QolredlntbefQmofiitttapluxqilwtetoaoftenthe hard waters, althooih it Is freqneatly acooin*9 
water.. As a conaeguence. In feeding the water panled trlth magnastum. X therefore use the ez« 
to the boUer as described tag aoi and Jackson, pruilnn "alkaline-earth metals" as Indnstve ofl 
because some transformation of metaphosphate magnidMiti as wen as ealdum. The sodium met|| 
f or pyrophos ph ate to orthophosphate oeeurs In aphoqjhate forms soluble ionised eom4| 

the feed hnes. dUDculties may be enoounteied due pounds with reducing its free-i<n 

to the deposition of tzicaldc-phoqphate scale or concentration In the same way as it reduces thd 
sludge in the feed line equipment. The remedy free-ion concentration of ealdum.. Any.kard-fl 
suggested by'Han and Jackson of adding an In- ^ to "»Hr**^***** Is overcome In the samiM 
](0 hlbltor. such as a tannin body. Is objectionable as way as the eaiHnm tiMtiTwm, bj addition of thm 
introducing unnecessary organic matter Into the requisite amount of sodium metaphosphate. Orj 
boiler water. dLoarily. sodium met^ihosphate Is added untlfl 

I have found that the trouble encountered with the water In question Is shown to. befl 

feed line deposits may be completdy overcome In soft by the soap test. Indicating that the piop erl 
IS most cases, by adding enough sodium metaphos* amount of sodium nttap**^****^ has been 

phate to feed water to completely soften the to take care of aU of the Insoluble soap-formingl 
water passing through the feed line equipment, metal I on s. -. I 

Such amount, if continuoasly added would be far x have found that, the sodium pyrophospbat^ 
in excess of that required for the boiler, and for mithnng h exerting some In suppressing! 

sa that reasma I add the sodium metai^osphate to the caldum-ion concentration, is nev^thdess 

the feed water Intermittently. As a specific ex- relatively ineffective in softoiiDg caldum-oon^ 

ample, the sodium metaphosphate may be added taining waters coomared with sodium m e t^ ah os- 

to the feed water for. say. a 5 or 10 minute period phate. Xn order to get efOdent softening of cal- 

durlng each hour of a continuous feed of feed cium-contalning waters. I have found that so^ 

2S. water. This permits sufficient iwdium metaphos- dlum metas^o^hate is required, as excessive 

phate to be added to the feed water during such amounts of sodium pyrophosphate would be nec- 

5 or 10 minutee to complete^ soften the water essaiy to get an equal degree of softening. So- 

as against tricaldc phQsi>hate and prevents the ditun pyrophoQ)bate. however, has consideraMe 

depodtimt of any tricaldc phosi^te in the feed sdtening effect so far as magnesium Is ocm- 

30 lines. Moreover, since the caldtun-lon concen- cemed. Sodium pyrophosphate is somewhat al- 

tration of the feed water to i^ilch this excess kaline. X prefer to use a rdativdy small amount, 

amount of sodium metaphossduite has been added say. about 10% of sodium pyrophosphate in the 

is less than that in equilibrium with solid trl- sodium metaphosphate. The pyrophosidiate not 

calcic phosphate < 0 * ealdum carbonate, the water only neutralizes the acidity of the m e ta phos - 

30 containing the excess sodium metaphosphate will phate, but has some action in softening the wa- 

achiaHy dissolve any phosphate or carbonate ter. particularly on the magnesium, 

which may be deposited in the feed lines. Cal- The amount of pyr(q;>hosphate or other add- 
dum carbonate may be deposited in the feed lines neutrallzlDg reagent, such, for example, as ao- 

duxing the when untreated water is being dium hydrate or sodium carbonate, may be regn- 
40 pumped to the boiler, but any such deposits are lated in accordance with the desired neutrality < 
diminated by their dissolution when the water or alkalinity of the softened water. For the ma- 
which is completely softened by the sodium meta- jority of purposes only enough add-neutralizing 

pho^hate is passed through the feed line. This recent is added to the sodiiam metmdiosimate I 


application of my luocen of water sdtening iUus- 
45 trates the cmnideteness to which the water sof¬ 
tening can be carried by the use of a proper 
amount of sodium metaphosphate since-the con¬ 
centration of ealdum and ions is re¬ 

duced to the point where the water will actually 
30 redissolve tricaldc idioqphate and ealdum car- 
b<Hiate. The water treated with the sodium 
metaphosphate is even more effleadous in dis¬ 
solving sudi deposits *>**» would be dls- 
tilled water, since the metaphosphate re- 

^ moves from the solution ealdum mag¬ 

nesium ions coming from the feed-line deposits 
and thus keeps the water in an under sa t u rated 
conditiOT with respect to the jdiosphate 

or calcium carbonate deposits. 

Another indication of my process of water 
softening is in the preventiem and dissolution Pt 
du^ e or scale deposits in hot water distributing 
systems. The ealdum derived from the water or 
^ by the dissolution of any sdld deposits in the 
pipes is apparently locked up in the extr e m ely 
slightly ionized emnpound or radical which it 
fonns with the metaphosphate. Thus a soft and 
dear water is delivered at the point of use, and 
jp the deposition of scale is prevented and previous¬ 
ly deposited scale is redissolved. 

The foregdng specific description relates par¬ 
ticularly to the suppression of caldum-ions in the 
hard water. The ealdum Is the pzindpal pre- 
75 , dpitate-forming alkaline-earth metal in most 


to Insure neutrality or very slight alkalinity, 
since for mo^ purposes a neutral or very slight- i 
hr alkaline s^tened water is desired. 

X have found that as the alkalinity of the 
water is increased, the amount of sodium meta^ 
phosphate required for softening is increased. 
For examjde, a idvea^.Water which required 1.7 I 
pounds of sodium hmounetaphosphate per 1000 
gallons for softening against soap at a pH value 
of 8A required 2.9 pounds at a pH value of 10 
for a like degree <ff softness. X therefore prefer 
to prevent excessive alkalinity not only because < 
a neutral or hut slightly alkaline water is best 
for most p u rpos es , such as washing, hut also 
because a nentrsl or but slightly al k al ine water 
is more effectively and economically so f tened by 
my proce ss than is a highly alkaline water. = I 

While I prefer to use sodium metaphoqphate, 
other a!*mli-metal metaphoQ>hate8 may be used, 
such, for example, as potassium me tap ho sphate, 
lithium and aTwmonlinn meta- 

Idiosphate. All of these metaidiosphates are < 
preferably used In the sdnhle form commonly 
known as hexamet^Hmspba^e. 

Tbe material may be sdd as the metaphoo- 
phate mixed with a small amount of pynmhds- 
Idrate or some alkaline substance, such as borax, ^ 
sodium carbonate or trlsodium phosphate, to 
neutralize the slight addity of metaphosphate. 
However, the material may be add in other com- 
blnatloos such as wadfing compound containing 
sodium metaphoeiihate and a soap. The zda- ^ 
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ttffif lOV tlkaUnltj of such <vw«p«witw<« pormlta 
' ttit jm of perfumes, which could not be used in 
' the more highly slimline wssbixig pzepsrstioDs. 

If desized. the sodium metsphosphste may be 
^ mind with a substance which, when dlssolTed 
; ttierewlth. will act as a buffering agent to sta- 
' h nise the water against too great acidity or too 
great alkalini^. For example, the sodium meta- 
' phosphate may be mixed with sodium bicarbon* 
10 ate. or mixed with sodium bicarbonate plus a 
•man amount of sodium carbonate as in the sc^ 

' dlum sesqul-carbonate. or mixed with disodlum 
' pho^jhate. Ttiese salts will have the well-known 
buffering action to stabilize the water 
Ig too great acidity or alkalinity. 

'While I do not know with certainty the exact 
' c h e mic al reactions occtnrlng, I believe that the 
chemical reactio n s probably occur as I will now 
describe them. The following explanation is in 
to accordance with the observed facts and is given 
as a theoretical disctusion of what I believe oc¬ 
curs. It will be understood, therefore, that the 
invention is not limited to thiii the<»etlcal ex- 
idanadon. 

^ If a solution of sodium hexamet^)hO!q)hate is 
slowly added to a hard water containing sufficient 
I calcium, a white cloudy precipitate is first 
fonned. I believe that this predi^tate is cal¬ 
cium metaidioq;^te whose simplest formula 
so might be expressed as Ca(P03) 3. To obtain cal¬ 
cium met^hosphate 2 formula weights of 
sodium metaphosphate (NaPOs) are required 
to 1 formula weight of calcium (Ca). The 
experimental work sodium hexametapbos- 
SO phate indicates that it pnHwbly has the molecu- 
^ lar formula (NasCNaiFK^it)). I believe that the 
calcium metaphospbkte probatdy has a similarly 
constituted molecule expressed by the formula 
I Ca(Ca 2 P«Ois). The calcium which is outside ol 
M the parenthesis in this formula x>n>bably ion¬ 
ises in a degree similar to that cbaracterlstie 
of the'salts composed <ff divalent metal and diva¬ 
lent radlcaL 

At this p(^t not only Is there an objectionable 
^ precipitate, but complete softening not been 
attained. In order to get effective softening, the 
I sodium hexametaphosphate is required in excess 
of that to theoretically mtnhtn^ with the calcium 
to form calcium metaphosi^iate CaCPCb) a. Upon 
go the addition of sodium hexametaphosphate in 
excess of the theoretical combining formula 
weights, the precipitate is redlsscdved. and the 
water is s of ten e d as Indicated 1^ the soap test. 
For the re-solutlan of the predi^tate. I bdleve 
65 that at least 1 additional formula weight of so¬ 
dium metaphosphate should be used above that 
! required to theoretically combine with the cal- 
; ctum as calcium metiqdiospbate. As this addi¬ 
tional sodium metaphosphate is added. I believe 
•0 that a combination is formed corresponding to 
the salt Maa(Ca 3 PsOu). This salt is probal^ 
ioniacd, yielding the sodium radical and a 
' CaaPiOis radlcaL The latter radlcaL in turn. 

is also probably ionized to a slight extent, yldd- 
' gg ing free calcium ions. The extent to ^^ch ioni¬ 
zation of this radical occurs appears to be gov¬ 
erned by the excess of sodium metapbosphate 
employed. ‘Die addition ot sodium metaphos¬ 
phate to supply 3 formula weights of sodium 
' 70 metaxdiosidi^ (NaPOs) to 1 formula weight of 
calcium (Ca). softens the water to cmisiderable 
extent, and aiv^rently softens it against calcium 
carbonate, but not against soap. The addition 
of another formula weight of sodium metiqihoe- 
’ 76 phate to give 4 formula weights of sodimw meta- 


phoephate to 1 formula weight of cjslciom. was 
sufficient to soften a water contahiihg 20 parts 
per million ci calcium at a pH valu0 of 8 . 6 . but 
7 fmmula weights of the sodium mcjtmhoigihate 
were required for this amount of when g 

the pH value was .10. My present ejxperlmental 
work indicates that 4 fmmula weight of sodium 
metaphoqphate (NaPOi) to 1 formu^ weight of 
calcium (Ca) is lUDproximately tbje Tninimum 
which can be used for effective s(fftenhig of water ig 
against soap. | 

The water softening acti(m of the s^um meta¬ 
pbosphate is not that of throwing |the 
• out of solution as an insoluble pijedpltate as 
Is the case of the usual water softening com- jg 
pounds, but is rather to sequester; or lock up 
the calcium in a but extremely slightly ionizable 
condition in a soluble sodium-calciuz)i-metapho 6 - 
phate complex molecule. 

Magnesium probably forms a corresponding fo 
complex radical with the sodium hekametaphos- 
phate. which, like the calcium-conialnlng radi¬ 
cal. has but a slight degree of Ionisation, which 
may be repressed by an excess of; the sodium 
hexametaphosphate corresponding to the excess t 6 
required to repress the lonizaticm of| the calcium. 

The water softened In accordazlce with m/ 
process may be considered as a itew product, 
in that it may be comidetely softened while at 
the same time containing In solution an amount go 
<ff calcium which, if not held in a | substantially 
un-lcmlzed radical, would render thO water hard. 
Ordinarily, if water contains in ^lution over 
about 5 ptuls per milUosi of calcipm. it is not 
considered to be completely soft |bs against a gg 
fatty acid soap, since it will consume some of 
the soap before a permanent lathef is produced. 

By my process I can produce a watjer which will 
contain more than 5 parts per miUlbn of riaiHirm 
in solution and which, at the same jtime. is com- 40 
pletely softened as against a fatty idd soap. 

The water which has been softened by the 
addition of the alkali-metal metajphosiAiate in 
accordance with my process, has o^rtain further 
advantages, particulaziy for deterijent and oer- 45 
tain s<dvent purposes. It has greater detergent 
properties than a naturally soft! water. The 
metapho^bate apparently inmart^' to the water 
a detergent or defiocculating action upon atdl. 
Which is the usual technical exprejssion for dirt, go 
grease and other substances to bei removed. It 
increases the detergent action of| even a soft 
water, so that it may be advantageously added 
to soft water for washing purposesl 

The water to which the metaphoqdiate hasgg 
been added can be advantageously |used in places 
where it may not be desirable to einplc^ a aoapy 
water, such, for example, as in the washing oi 
bottles, silverware, windows, automobiles, greasy 
metal parts, etc. j 00 

It can be advantageously employed for the 
‘hreak** in laundering. In the uan^ 
laundries the scaled clothes are | imt into the 
laundering wheel and are first subjected to a 
preliminary agitation or washing in c<^ or hike- gg 
Varm water, usually made slightly aiwnrt^ ^th 
a small amount of an alkaline reiagent. such as 
sodium carbonate or sodium mejtasilicate. and 
scanetimes with the addition of aj small 
of soap. This treatment is called the ‘Tmeak^. If 
and is employed to dislodge and remove the more 
readily removable soil prior to the softening of 
the fibers with the soap and hot water in the 
washing operation which immediaidy follows the 
tweak. In most commercial laundrtea ettber a 79 


g7 ® 

aatanBy soft water or an aitlfldany so f tened try Involved, it Is to be uziderstood that the In^ 
water, soch as a sedlite softened water. Is used 


for the l»eak. It has been found that such a 
softened water picks up enough tn»n 

• 5 the clothes so that It frequently becomes quite 
hard'at the end of the break when the water 
is drained off. The water which has been treated 
with an alkali-metal metaphosj^te can be used 
in the break with a e<msiderable advantage over 
10 the ordinary soft or softened waters. The meta- 
phos p hate treated water not only has inherent 
detergent p r op ert i es, but also has solvent prop¬ 
erties on the calcium. It not only tends more 
cmnpletely to dissolve out calcium compounds 
15 from the clothes and the soil than an ordinary 
softened water, but, because the dissolved cal¬ 
cium is locked up or sequestered in a but slightly 
icmiaed condition, the water will remain soft 
throughout the entire break.] 

20 At the end of the break the water is never 
completely removed from the clothes and the 
wet clothes remain in the wheel for the subse- • 
quent washlsg operation. The metaphosphate- 
treated water which remains in the clothes after 
25 the break is carried along Into the next or soap- 
washing step and assists in effecting softening of 
the water for this step. 

The calcium in the soiled clothes frequently 
exists in considerable part as soap from 

30 previous launderings. By using the alkali-metal 
metai^osphate in the break, such calcium soap 
is dissolved in the break, and the clothes go to 
the washing operation freed from such calcium 
soap. Also, the metaphosphate exerts a solvent 
35 action on the soil which exists principally in 
the form of fine particles of dirt in the clothes. 

The water to which the metaphosphate has 
been added can* be advantageously used in de- 
llming processes because of the lime-solvent ac- 
40 tion of the metaphosphate. It is particularly 
useful where the properties of de-limlng are re¬ 
quired ccanbined with a detergent action, as in 
the washing of hides and leather which have 
been treated with lime and from which it is 
46 desired to also remove dirt and grease. It not 
only increases the detergent action of a soft 
water, but renders it much more effective in 
dissolving substances like lUne and calcareous 
compounds. 

50 In the foregoing discussion I have spoken of 
the softening of water against soaps, with par¬ 
ticular reference to the ordinary soaps which 
are usually of the fatty-add type and which 
will combine with lime to form a curd-like cal- 
55 dum soap. There are certain recently develoiied 
soap <ff the sulphated aloohol type, known 
under various trade names such as "aardinol". 
'Tgepon”. **Brilllant Aviror* and “Orvus”, which 
will lather in hard water. Tluey do not soften 
00 a hard water, and the water, remains essentially 
hard during the washing operation and has a 
harsh ‘Teel** even *h«»gh a lather may be formed. 
I have found that water softened by my proce ss 
may be used with advantage' with the sulphated 
•6 alcohol types of soap, as the water has an in¬ 
creased detergent effect and' also probably ren¬ 
ders the suli^iated alcohol type of soap more 
effective by preventing its combination with the 
When a soap of this type is used, the 
70 water may not always be softened to the same 
degree as for use with the fatty-add so^w. 

While I have described a number of appUca- 
' kox^ and the preferred embodiment of my in¬ 
vention. and have set forth what I believe to be 
7S the correct theoretical explanatkm (ff the dbemis- 


vendon is not limited to such ai^dicadons, or to 
its preferred embodiment or to my theoredcal 
explanation, but that the inventUni may be other¬ 
wise embodied and pracdced within the scope f 
of the following clalnr..*.. 

I claim: 

1. The process of softening water containing an 

alkaline-earth metal compoimd. which comprises 
adding thereto an alkali-metal metaphosphate lo 
which is water soluble and capable of sequester¬ 
ing caldum in a but slightly l(xiized condition in 
an amount suflident to effecdvely suppress the 
soap-consuming alkaline-earth metal ion c<mcen- 
tradon. 15 

2. The process of softening caldum-containing 
waters, which comprises adding thereto Graham’s 
metaphosphate In an amount suflident to effec¬ 
dvely suppress the caldum-ion concentradon. 

3. The process of softening caldum-containing pt 
waters, which comprises adding thereto at least 
about 4 formula weights of sodium hexameta- 
phosphate to 1 formula wdght of caldum. 

4. The process of softening caldum-containing 
waters, which comprises adding thereto an alkali- 26 
metal metaphosphate which is water soluble and 
capable of sequestering calcium in a but slightly 
Ionized condldcm In an amount suflident to re¬ 
duce the caldum-ion concentradon below that in 
equilibrium with the solid phase of its fatty add 30 
soap. 

5. The process of softening caldum-containing 
waters, which consists In adding thereto an alkali- 
metal hexametaphosphate In an amoxmt suflident 
to reduce the caldum-ion concentration below 35 
that in equilibrium with the solid phase of caldum 
carbonate. 

6. The process of softening caldum-containing 
waters, which consists In adding thereto an alkali- 
metal hexametaphosphate in an amount suflident ^ 
to reduce the caldum-iMi concentradon below 
that in equilibrium with the solid phase of trl- 
caldc phosphate. 

7. The process ot preventing deposits of caldum 
carbonate or caldum phosphate in feed lines of ^ 
steam boilers, which comprises intermittently sup¬ 
plying through the feed line, water containing ' 
an alkall-metal metaihosphate which is water 
soluble and capable of sequestering caldum in a 
but slightly Icmized condidon in an amount sufli- 
dent to repress the caldiun-imi coheentradon be¬ 
low that in equilibrium with the predpltate to be 
prevented. 

8. The process of supplying water to steam boil¬ 
ers throu^ feed-line equipment, which c(xnprises 65 
passing through the feed-line equii^ent to the 
boiler, feed water which perlodicdly contains suf- 
fldent sodium hexametaphosphate to prevent 
deposidon of feed-line depots, and between such 
periods supplying feed water untreated with phos- 60 
phate. 

9. The process of washing, which comprises 
adding to a hard water a suflident amount to 
soften it of an alkall-metal metaphosphate which 

is water soluble and capable of sequestering cal- 65 
dum in a but slightly Ionized coudldon, and 
washing the materials to be deansed with the 
thus-softened water. 

10. The process of wash^. which comprises 
adding to a hard water a sufllcient amount of 
alkali-metal hexametaphosphate to soften it. add¬ 
ing a soap to the water, and washing the materials 
to be deansed with the water thus treated. 

11. The xurocess of washing* which c omprise 
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adding an aIka]l>XDetal metaphoephate which it 
water soluble and capable of sequestethiC 
In but slightly Ionized condition to water, and 
washing the materials to be cleansed with the 
5 water so treated. 

12. .The process of dissolving deposits of aOca- 
Une-eartb metal compounds, which comprises 
subjecting them to the solvent action of water 
containing an alkali-metal metaphosphate which 

10 Is water soluble and capable of sequestering cal* 
clum In a but slightly iozrized condition. 

13. The process of dissolving deposits of cal¬ 
cium soap, which comprises subjecting them to 
the solvent action of water containing an alka- 

10 U-metal hexametaphosphate. 

14. In the process of laundering fabrics, the 
step which consists in rinsing the fabrics with 
rinse water containing an alkall-metal metaphos¬ 
phate which is water soluble and which exerts a 

'20 solvent action upon alkaline-earth metal soaps 
which may have been deposited In the fabrics. 

15. In the process of laundering clothes, the 
step which consists In subjecting the clothes In 
the break to water containing an alkall-metal 

25 hexametaphosphate. 

16. As a washing compound, a mixture con¬ 
taining an alkali-metaJ bexametaphos^drate and 
a soap. 

17. As a water-softening compound, a mixture 

SO containing Graham’s metaphoephate and a buf¬ 
fering salt to prevent too great acidity or alkalin¬ 
ity In the softened water. 

18. As a new product, a water having more 
than 5 parts per million of calcium In solution, 

88 but which Is completely softened against a fatty 
acid soap. 

19. The process of washing, which comprises 
adding an alkall-metal metaphospbate which Is 
water soluble and capable of sequestering calcium 

40 in a but slightly ionized condition and soap to 
water, and washing the materials to be cleansed 
with the water thus treated. 

20. The process of softening water ccmtalning 
an alkaline-earth metal compound, which com- 

45 prises adding thereto an alkall-metal hexameta- 
phoqDhate In an amount sufficient to combine 
with the alkaline-earth metal and form a soluble 
slightly Ionized complex therewith while main¬ 
taining the water free from excess alkalinity, 

50 wh'Teby a soft clear water without excess alka- 
limty Is secured. 

21. As a new product, a soft water having m<»e 

than 5 parts per million of held in aolu- 

tloii by met^Hiosphate and characterised by 


freedom from calcium preclpitjates and freedom 
from excess alkalinity. ! 

22. The process of treating | water containing 
an alkaline-earth metal compoimd. which com¬ 
prises adding to the water alkali-metal metaphos¬ 
phate which is water soluble ajnd capable of se¬ 
questering calcium in a but slightly ionized con¬ 
dition in an amount sufficient!to hold the alka¬ 
line-earth metal in a solubl^ slightly Ionized 
metaphosphate complex. 

23. *rhe process of washing. I which consists In 
washing the materials to be cleansed with water 
and sequestering the alkaline j earth metal con¬ 
stituents of alkaline earth metai compounds pres¬ 
ent into water-soluble slightly lionized metai^ios- 
phate complexes while subjeciing the materials 
to the action of a detergent.! whereby 

earth metal compounds which imay be present In 
the materials arc removed therefrom and the 
washing is effected without the' formation of solid 
alkaline earth metal-contain]rig precipitates and 
is thereby facilitated. j 

24. A water softening preparation containing 

as an essential ingredient an ^all-metal meta¬ 
phosphate which is water soluple and capable of 
sequestering calcium In a bijit slightly ionized 
condition. j 

25. A water softening conipound containing 
effective amoimts of an alkali-metal hexameta¬ 
phosphate and an alkali-metai pyrophosphate. 

26. A water softening conipound containing 
effective amounts of an alkali-metal hexameta¬ 
phosphate and a reagent fo^* neutralizing the 
acidity of the metaphosphate.i 

27. A water softener whlcl^ softens caldum- 
containlng waters without pirecipitation or re¬ 
moval of the caldum. consisting principally of 
Graham’s met^hosphate. 

28. A washing composition jcomprlsing an al¬ 
kall-metal metaphosphate wljlch is water solu¬ 
ble and capable of sequesterii^ calcium in a but 
slightly ionized condition anjd a deflocculatlve 
detergent capable of peptlzingj greases. 

29. The process of washing, which comprises 

washing the material to be cleansed with water 
and sequestering the calcium^ of calcium com¬ 
pounds present into water soluble slightly ionized 
complexes while subjecting tljie material to the 
action of a detergent. I 

30. The process of washinfij. which comprises 
adding an alkall-metal hexametaphosphate to 
water, and washing the mateiflals to be deansed 
with the water so treated. j 

HALPH S. HALLl 
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The present invention relates to new and 
improved soap preparations. 

.1 have founa that oarticularly efficient 


.1 have found that particularly efficient 
soaps in different forms, such as curd soaps, 
6 SMp powders, soap flakes, soap shreds or 
similar j?oap preparations, preferably in the 
form of shap^ products, can be obtained 
by working into soaps, derived from a 
water-soluble base, i. e. from an alkali metal 
10 or from ammonia or amines, at least 5 per 
cent of their weight of the water-soluble 
acid or neutral esters prepared from poly- 
basic ozymn-containing mineral acids, as 
for examine sulphuric acid or phosphoric 
16 acid, and non-aromatic, i. e. aliphatic or 




to the present invention may be obtained by 
treating the alcohols or ojjefines with suf- 
phonatmg agents, such as cjcmcentrated sul¬ 
phuric acid, at a temperature up to about 
85** C. sulphonic ados bejng obtained on 66 
working at about 100^ C. oif in the presence 
of agents removing waterj such as uihy- 
drides of strong inorganic | polvbasic acids 
or with the aid of sulphuric anhydride. 

The conversion of the said alcohols with eo 
the oxygen-containing potybasic mineral 
acids may be carried out fo^ the production 
of the sulphuric esters W treating the iJco- 
hols with sulphuric add, o^ chlorsulphonic 
add in the presence of or^nic inert dilu- 66 






alcohdls having more than 8 carbon atoms, 
or of the true sulphonic acids, or their salts, 
of any non-armomatic, i. e. aliphatic or 
20 hydroaromatic compounds containing at 
least 8 carbon atoms, preferably from 10 to 
16 carbon atcsns, as W example of ^ds 
of fats or oils of vegetable or animal origin, 
fatty add esters, ^ides, or alcohols, ethers 
26 or hydrocarbons, in whidi esters or amides 
or <^er derivatives the sulphonic mroup 
may be contained in the comp<ment ot low 
molecular weight. Such products are ob¬ 
tainable, for example, by the condensaticm 
30 of hydrozylated or halogenated derivatives 
of ethane, mono- or di-sulphonic add or of 
ethionic add, carbyl sulphate or aminosul- 
phcmic acids with higher fatty adds, such 
as the fatty adds of v^etal origin or their 
86 synthetic equivalents, or their derivatives or 
salts of these compounds. These last-men¬ 
tioned esters and amides correspond to the 
general formula B—CO—X—^Ri—SOs—Me, 
in which B denotes an aliphatic radicle, 
^ —X—^Bx denotes an oxalylene (—O—^Bt—) 
or an amino-alkylene radicle and Me de¬ 
notes an alkali xwcle. Thus, for examfde, 
add sulphuric esters of hi^ molecular al- 
^ cdiols which have been obtamed by the 
treatment of esters of fatty acids with hy¬ 
drogen in the presence of catalysts or by t^ 
oxidation of paraffin hydrocazixms, may be 
ve^ advantagMusly employed. 

50 Tbe snlphuric e^srf wiplqyed according 


phoric esters by acting with phosphorus 
pentoxide on the alcohok ini the presence of 
organic inert diluents. Snjiall portions of 
the initial materials which have not been 70 
converted with the mineral ^ds, as for ex¬ 
ample fatty adds, neutral fats, paraffins and 
the like may be present in the finished prod¬ 
uct before it is mcorporated| with the soaps. 

The quidity of the afon^id esters em- 76 
ployed IS at least 5 per cent by weight of 
the soaps but in most ca^ considerably 
above 5 per cent will be usjed, especially as 
the sensitivity of the preparations to hard 
water is thus diminished; I the esters may 60 
be employed, for example, jin quantities of 
from 10, 2«), 80, 50 or 80 Iper cent of the 
soim but fr-;' the aforesaid reasons quantities 
of mm 100 to about 1000 per cent are pre¬ 
ferred in order to render the preparations 86 
particulariy valuable for apy purpose and 
in water uf a high degree of harness. 

If desired, soap substitute may be added 
as well as sirits of all kin<|L3 and the soap 
preparations may be adultcirated with pro- ^ 
tective colloids, as for example albumious 
substances, vegetable gums^ starch and the 
like. For many purposes, Specially for the 
dissolution and removal of | f^ ou or like ^ 
stains, an addition of organic solvents to 
the soap preparations is ai^vantageous. In 
order to piMuce special | cosmeric phar¬ 
maceutical, insectici^ w; germicidal ef¬ 
fects, the knoim fwd improved snhstsnqst 2m 
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for this pnrpkMe, ts for example glycerine, 
perfumes, tiur, sulphur, nicotine and the 
lil^ may be added. 

The external form in which the soaps or 
S soap preparations are introduced into com¬ 
merce depends on the purpose for which 
they are intended. Solutions, powder, stick 
or bar preparations may be prepared with-^ 
out difficulty. 

10 The following examples will further illus¬ 
trate the nature of t^ invention, but the 
invention is not restricted to these examples. 
The parts are by weight. 


EwampUB 
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Example 1 


60 parts of a 14 per cent a<raeoas pa^ 
of the neutral salt of triethanolamine with 
the acid cetyl phosphoric ester are stirred 
into 100 parts of a freshly, prepared, and ^ 
still warm neutral triethanolamine soap of 
oleic acid. The resulting paste is distin¬ 
guished by an especially xwd action. .It 
may be kneaded with about the same quan- 
titv of powdered pumice in order to prepare ^ 
a highfy efBcientf preparation for washing 
han(£L 

Example 7 


80 parts of the sodium salt of the acid sul¬ 
phuric ester of ce^l alcohol are intimacy 
worked up with 10 parts of .potassium 
and/or so<num stearate and 10 paz^ of glyc- 
20 erine and pressed into moulds. The prod¬ 
uct is eminently suitable as a bath soap. 

Example £ 

« * 1 » 

70 parts of the disodium salt of the sul- 
25 phonic acid of stearic acid are ground with 
10 parts of Glauber’s salt, 10 parts of 
sodium palmitate and 10 parts of tri¬ 
sodium ^orohate. A soap powder is ob¬ 
tained whicn has an excellent cleansing 
20 action. ! 

Examp^ S 

80 parts of the neutral sodium salt of 
t^ condensation product of oleic acid chlo- 
33 ride and ethicmic acid 

( OxrHu.CO.O.OsSi } 

are intimately mixed with 15 parts of sodium 
palmitate and 5 parts of so<uum perbcnate. 
^ j^ze product obtamed has ap excellent cleans¬ 
ing and bleaching action even in hard water. 

Similar zwults are obtained by employ¬ 
ing taurine instead of ethionic acid. 

Excmpile ^ 

30 |Murts of the neutral ammonium salt of 
the add sulphuric ester of steai^l alcohol 
together with 30 parts of ammomum oleate 
and 40 parts of water are kneaded into a 
33 homogeneous paste. The prepmtion pos¬ 
sesses a good Cleansing action which may be 
increased bv the admtion of 5 parts of 
cydohexanoL 

Example 5 

24 100 parts of a normal grain soap paste 

Mntaining about 65 per cent of fati^ add 
is kneaded with a concentrated solution of 
10 parts of the neutral sodium salt of the 
sulphuric ester of lauryl dcohol. The mix- 
24 tore is worked up in the usual manner into 
shreds or flakes whidi are distinguished by 
thdr hig^ solnbili^. ^ per cent by weig^ 
of the may of punfled lemcm grass .‘»il may 
be added in oruer to giveia fredi smell to 
54 the soap. 


25 parts of an about 80 per cent aqueous 8C 
paste of the neutral sodium salt of the prod¬ 
uct obtained by the action of gaseous sul¬ 
phur trioxide on dodecy lene are worked into 
100 parts of a solid coco soap. The soap 
preparation obtained has an excellent foam- 85 
mg power. 

For preparing a ve^ good bath soap, 
from % to 1 per cent of a suitable perfume 
composition ^ble to alkali may be added. 

what I claim is:— ®o 

1 . Soap preparations comprising an alkali 
metal soap and from 100 to about 1000 per 
cent, by weight of the soapj of neutral!^ 
sulphonic acid corresponding to the formula 
K.COO.(XH 4 .SOsH in which !R.C(X) is the *5 
radide of a tetty add of vegetal origin. 

2 . Soap preparations comprising an al¬ 
kali metal soap and from 100 to about 1000 
per cent, by weight of the soap, of an alkali 
metal salt of a sulphonic add corresponding 150 
to the formula B.COO.CsH 4 .SOaH in which 
B.C(X) is ^e radide of a fatty add of 
vegetal origin. 

3. Soap preparations comprisLug an al¬ 
kali metiu soap and from 100 to alrout 1000 lOi 
per cent, by weight of the soap, of an alkali • 
metal salt of a sulphonic acid corresponding 

to the formula B.COO.CxH 4 .SOsH in which 
B.COO is the radide of oleic add. 

4. Soap preparations comprising a soap de- no 
rived from a water-soluble base and at least 

5 per cent, by weight of the soap, of a true 
sulphcmic add suratance containing at least 
8 carbon atoms and corresponding to the for- 
moUi B-CO—Z—B,—SOr-OMe in wbieh 
B denotes an aliphatic radide, —^X—B^ de¬ 
notes an oxal^lene (—O—^Bx —) or an aini- 
no-al^lene ramde and Me denotes an alkali 
radicle. 168 

5. Soap preparations comprising a soap ■ 
derived from a water-soluble base and from 
100 to about 1000 per cent, by weight of the 
soap, of a true sulphonic add substance con¬ 
taining at least 8 carbon atoms and corre- 125 
spondmg to the formula 

B CO-—X—Bi—SOj—OMe 

in which B denotes an aliphatic radi¬ 
de, —^X—^Bx denotes an oxaikylene IM 
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(—O—Ri—) or an amino-alkvlene radicle 
and Me denies an alkali radicle. 

6. Soap preparations comprising an alkali 
metal soap and from 10(> to about 1000 per 
6 cent, by weight of the soap, of a true sul- 
]>!u>nic acid substance containing at least 8 
carbon atoms and corresponding to the for¬ 
mula R—CO—X—Rj—SO 2 —OMe in which 
R denotes an aliphatic radicle, —X—Ri de- 
10 notes an oxalkylene (—O—^Ri—) or an am- 
ino-alkylene radicle and Me denotes an al¬ 
kali radicle. 

In testimony whereof I have hereunto set 
mv liand. 

16 ‘ JOSEPH NUESSLEIN. 
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I Hie present inventton rdates to water soften¬ 
ing and wasbtng, and more parUcnlarly to the 
softening of water by the use of an aUcali-metal 
xnetaphospbate. and to washing with water which 
6 has been treated with an alkali-metal meta- 
phoQihate. Tills appUration is a continuation in 
part of my copending appUcatton Serial No. 
629,873. filed August 22. 1932. ^ 

The natural waters, practically all of which 
MT contain spme calcium and/or magnesium, can be 
divided roughly Into two general classes, the so- 
I called '‘soft” waters and the so-called “hard” 

I waters. There is no sharp line of division be- 

! tween the two, and some waters lie about mld- 

way between what would be considered to be a 
soft water or a hard water. In general, the soft 
waters contain such small amounts of calcium 
and iwflrnp^iiiTn that they lather fairly freely 
! upon the addition of small amounts of the or- 
i20 dinuy fatty-add soaps. The hard waters, on 
the other hand, due primarily to their higher cal- 
ciim and/or magnesium contents, do not lather 
i freely upon the addition of a small amount of 
soap. Hie calcium and magnesium exist in such 
85 waters in the form of soluble salts, usually sul- 
I phates, bicarbonates or chloride These salts 
are ionized so that the waters contain a relative¬ 
ly large concentration of free calcium and/or 
moywoKiitm ions. When a soap is added to such 
|50 hard waters the caldum or magnesium ions com- 
I bine with the fatty-add radicals of the soap to 
form insoluble caldum or magnesium soaps, tm- 
I til the free and magnesium ions are re- 

' duced in ccmcentraticm to their equilibrium with 
55 these soaps. Then a lather will be formed by the 
addition of farther soap. 

While the “softening” of waters is most com¬ 
monly effected to render the waters better suited 
for washing purposes, water softening is not lim- 
60 it^ to such uses, as hard waters are so f tened 
for various other domestic and industrial pur- 
I poses. Chemically QMnIcing, the softening of a 
hard water consists in reducing the coneentra- 
I tlon therein of free caldum and/or magnesium 
65 ions. The degree of softening is dependent upon 
the extent of the diminutionr of the free caldum 
and/or magnesium imis. 

There are three usual ways now in vogue for 
softening water. ,The first method is by distilla- 
50 tion. and condensation of the steam, whceby pure 
water is evaporated from the impure hard water. 

I the impurities remaining bddnd. This requires 
distillation amMiratus and is re'ativdy expensive. 
The second method is by the use of the so-called 
55 water-softening compoimds. generally sodi&i car- 


bonate (washing soda), trisodiuni phosphate 
which is sold imder various trade uames. lime- 
soda ash, sodium silicate, etc. In th^ processes 
the caldum and magnesium are converted, for 
the most part, into insoluble salts which are pre- 
dpitated and which may be remov^, although 
in the ordinary domestic use of wa^ softeners 
the precipitate remains in the softened water. 
Practically all of these water-sofljening com¬ 
pounds are highly alkaline, and wajter softened 65 
by their use is rendered highly alkaline which 
is objectionable for many purpose^, such, for 
example, as for domestic use, as the alkalinity at¬ 
tacks the human skin and the fibres of fabrics be¬ 
ing washed. When the precipitated solid i^iase 70 
remains in the softened water, as is ^isual in do¬ 
mestic use of water-softening comjpounds, the 
soap will tend to redissolve the precipitated phase, 
such as the caldmn carbonate or caildiun phos¬ 
phate, and re-precipitate the calciU2]|i as caldum 75 
soap. a large excess of sodium carbonate 

or sodium phosphafe is used. It is tl^erefore nec¬ 
essary. for such domestic water softening, to use 
a large excess of the water-softenii^ ctanpound 
with a consequent excessive alkalinity imparted 80 
to the soften^ water. Also, the solid phase re¬ 
mains in the water and may be entr^i^^ in the 
fabrics being washed, rendering them h&rsh. The 
third common method of softening ^ter now in 
vogue is the zeolite or base exdiang^ method, in 35 
which the water is passed through a special 
softening apparatus in which the sojdium of the 
zeolite is exchanged for the caldum ipd/or mag¬ 
nesium in the water. The zeolite process requires 
the use of relatively expensive appajratus which 90 
requires attention in order to periodically regen¬ 
erate the zeolite. 

I have found that waters contairjing 
and/or magnesium may be effectivdy softened 
by the use of an alkali-metal metaphotohate, such 95 
as sodium metaphosphate, potassium metaphos¬ 
phate, lithium metapho^diate, or I 
metaphosphate, preferably sodium! metaphos¬ 
phate on account of its lesser coct. For purposes 
of ccmdseness in description, my pnjwess will be 100 
describe with reference to the use of 
metapliosphate. it being understood that other 
aUcali-metal metaphosphates may bejused. 

I have found that ^ softening thus effected 
can be had without dDJectionably increasing, or 105 
iPCTeasing at an, the alkalinity of thje water. In 
fact, a neutral softened wa^ can be obtained, 
or a softened water which is dightly ajdd or whidi 
is alkaline to the desired extent. Aim. softening 
can be effected without the prododtkm of any no 
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water, and a completely softened water can be ob¬ 
tained which is crystal clear. The process can 
be carried out without the use of any special equip- 
5 ment, the sodium metaphosphate or a solution 
thereof simply being added to the water. This 
adapts it particularly to domestic use. The do¬ 
mestic tiser can obtain a completely softened water 
which is crystal clear and in whidh the alkalinity 
10 is not increased, so that it can be used without 
damage to the skin or to fabrics. 

When the water is to be used for washing pur¬ 
poses. a soap will ordinarily be added to increase 
its detergent and deflocculative properties and 
15 assist in peptizing greases. However, the softened 
water may be used for any purpose for which 
soft water is desired. For certain purposes the 
water which has been softened with an alkali- 
metal metaphosphate is superior to a naturally 
20 soft water or a water which has been softened by 
the usual water-softening methods, in that the al¬ 
kali-metal metaphosphate imparts to the water 
certain detergent properties and also solvent prop¬ 
erties. particularly upon calcium and magnesium 
25 soaps. Water containing the alkali-metal meta¬ 
phosphate may be advantageously used for rinse 
water in the laundering of fabrics since, due to 
the solvent properties of the metaphosphate for 
such soaps, it dissolves calcium and magnesitun 
30 soaps which may have been deposited in the 
fabrics in the previous washing operation. 

The material which I prefer to use is the solu¬ 
ble sodium metaphosphate sometimes called 
“Graham’s salt”, which may have mixed with 
35 it a small amount of sodium phyrophosphate to 
counteract the slight acidity of the sodium meta¬ 
phosphate. Graham’s salt is believed to consist 
principally of sodium hexametaphosphate. The 
sodium hexametaphosphate is assumed to be a 
40 cennplex of the general forpiula Na 3 (Na 4 PeOi 8 ). 
although some authorities believe that salts of 
the formula NasCNaPeOis) and Na 4 (Na 3 P 60 ») 
may also be present. 

Sodium hexametaphosphate in readily soluble 
45 form may be prepared by strongly heating mono¬ 
sodium dihydrogen orthophosphate, and rapid¬ 
ly cooling the molten mass. The quick cooling 
is apparently essential to the formation of a readi¬ 
ly soluble salt. Upon slower cooling of the molten 
5 Q mass there is a tendency to form other sodium 
metaphosphates, sudi as sodium trimetaphos¬ 
phate which is soluble, and sodium monometa¬ 
phosphate which is difficultly soluble. I prefer 
to cool the mass sufficiently rapidly so that the 
5 r sodium metapho^hate is obtained principally in 
the form generally accepted as sodium hexa¬ 
metaphosphate. While I prefer to use sodium 
hexametaphosphate, other metaphosphates may 
be employed, such as the trimetaphosphates. 

51 } The sodium hexametaphosi^te is slightly 
acid, and I therefore, prefer to form it so that it 
will contain a small amoimt of sodium pyrophos¬ 
phate., which is slightly alkaline, in order to obtain 
a water softener which is substantially neutral. 
55 ’Ihe addition of a small amount of sodium car¬ 
bonate to the monosodium dihydrogen ortho¬ 
phosphate at the time of fusion, results in the 
presence of an equivalent amount of sodium py¬ 
rophosphate in the fused product, and the amount 
ro of sodium carbonate used will determine the neu¬ 
trality or slight alkalinity of the fused product. 
Provision for neutralizing the acidity of the 
sodium metaphosphate when it is dissolved may 
also be made, if desired, by mixing with it a 
75 sxnall amount of caustic soda, sodium carbonate. 


or sesquicarbonate, borax, trlsodlum phosphate, 
sodium metasUicate. etc. The amotmts of such 
neutralizing agents are relatively small and my 
water softener consists principally of sodium 
metaphosphate, and therefore when I speak of 80 
sodium metaphosphate I mean to Include not 
only the pure sodium metaphosi^te. but also 
sodium metaphosphate containing small amotmts 
of acid-neutralizing reagex^ts and perhaps other 
impurities. 85 

The action of the sodium metaphosphate is 
different from that of the usual water-softening 
compounds. No permanent precipitate of calcium 
or magnesimn is formed. I believe that the 
sodium metaphosphate softens the water through 90 
removmg the free calcium and magnesium ions 
by bringing them into a soluble slightly ionized 
compoimd or radical. The following experimen¬ 
tal evidence points to this explanation of the 
action of the sodium metaphosphate. 95 

If the proper amoimt of sodium metaphosphate 
is added to a hard calcium-bicarbonate water, 
and the water is then boiled to drive off the 
carbon dioxide, no precipitate of calcium carbon¬ 
ate is formed. This indicates that the calcium 100 
is combined in some slightly ionized compound 
or radical, whereby the calcium-ion concentra¬ 
tion is reduced below below that corresponding to 
the saturation equilibrium of calcixxm carbonate. 

It is possible to add sodiiun metapho^hate to a 105 
mixture of water and solid calcium carbonate 
and to dissolve the calcium carbonate, forming 
a clear solution. Sodium metaphosphate may be 
added to a mixture of water and tricalcic phos¬ 
phate and the same phenomenon will occur, dem- 210 
onstrating the extremely low ionization of the 
soluble compoimd or radical in which the calcium 
is sequestered or locked up. so to qxeak. 

Further evidence of the almost complete re¬ 
moval of the free calcium and magnesium ions 115 
by sodium metaphosphate is furnished by the 
sklditlon of sodium metaphosphate to a hard 
water to which soap has been added, forming 
the well-known scum of calcion and/or magne¬ 
sium soap. If a sodium metaphosphate is added to 120 
such water in appropriate amount it will cause 
complete dissolution of the calcium and/or mag¬ 
nesium soap, freeing the fatty-acid ions from 
the calcium and/or magnesium and thus ren¬ 
dering them available for detergent action. This 125 
demonstrates that the ionization of the soluble 
compoimd formed by the sodium met^hosphate 
with the calcium and/or magnesium is such that 
the calciiun-ion and/or magnesium ion concen¬ 
tration resulting therefrom is less than that from 150 
the saturated solution of calcium and/or magne¬ 
sium oleate or other calcium and/or magnesium 
salt of the fatty adds commonly used in soaps. 

In softening water for washing purposes, the 
sodium metaphosphate is added in an amount ^ 
suffident to effect a satisfactory degree of soft¬ 
ening of the water against soap. The simplest 
way of determining the amount of sodium meta¬ 
phosphate required for any particular water is ^ 
to simply keep on adding the sodium metaphos- 
phate until the water is softened to the degree 
effective for the purpose in hand. The usual 
way of determining softness is by the familiar 
soap test. If the water gives a permanent lather 245 
upon the addition of a small amount of soap, 
it is considered to be completely softened. How¬ 
ever, for many purposes complete softening of 
the water is not requlrefl. as washing may be car¬ 
ried out with an i n c ompletely softened water. In i50 
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iMt, In the dom e s t i c nee of wmter-aoftenlng 
compounds, the housewife often does not edd 
, e n ou gh of. the compound to effect complete 8of> 
tening, but does edd enough so that a iatber is 
.6 produced upon the addition of soap, although 
I the lather may not be permanent. Thmfore. 

I idiile it is iireferred to add sufficient sodium meta- 
Phorohate to effect complete softening, smaller 
emounts of sodium metapborobate may be used 
10 which will not comtdetdly soften the water but 
' . which will soften the water enough to satisfy 
ttexaer. Therefore, when I roeak of effectively 
suppiesslng the caktum-lon conce n tration. I do 
' not mean that ccanplete softening of the water 
15 . must be attained, as partial softening may be 
, s ntn c trnt to suppress the calcium-ion concentra¬ 
tion effectivdy enouidi for the p u rpose desired by 
I the user. 

The domestic user will use the sodium meta- 
20 phosphate exactly as he or she uses wadiing soda 
I or trisodhim phorohate. namely. the 

amount adxlch experience has shown will give 
proper lathering qualities to the water. Thecom- 
merdal user, such as laundries or textile es- 
20 tablishments, will add measured amounts of the 
sodium m e ta^osphate to measured amounts of 
I water until the standard soap test indicates com- 
i plete softening of the water. This win ten the 
user the minimum amount of sodium metaphos- 
30 pbate required to scfften his particular hard wa- 
, ter. 

As a spedfle example to indicate generally the 
amount of the sodium metaphosphate required 
, for softening a typical hard water for wadilng 
25 purposes, I may cite the case of the Pittahur^ 
city water which, when tested, contained approxi¬ 
mately 30 parts per mfllkm of calcium and ap- 
I proximatdy 4 parts per mininn of magnesium 
This water was completdy softened by the ad- 
49 (Ution per 1000 gahons of 3 pounds of sodium 
hexametmihosphate containing about 10% sodi¬ 
um pyroi^osp^te to render it substantially neu- 
tnd. 


accordance with my process not only ifinses out 
the soapy water carried over from the| wadUng - 
tub, but also dissolves calcium and/or 
soaps which may be carried with the clothes. If 
the washing of the clothes is carried I out with 60 
hard water or with an incomplete, softened 
water, a curd-like calcium and/or trUgn»idimi 
soap is formed which may be carriedJover into 
the rinse with the clothes. As stated above, the 
solution of soditun metapborohate wiU dissolve 8(* 
such calcium and/or magnesium soa]^ and re¬ 
move it from the clothes. Theref o re, as a rinse 
water, iMuticularly where calcinm and/or mag¬ 
nesium 80 ^ may be carried over with the clothes 
from the washing water, the water softened in 20 
accordance with my process is even more effective 
as a rinse than a naturally scfft water. | 

My process of water softwiing. hoWver, ha:: 
other applications. For example, the frouble en- 
coimtered in the canning industiy in rising water 96 
to cool and wash cans taken from the pressure 
cookers may be overcome. At the priesent time 
the cans which are taken from the pressure cook¬ 
ers are immersed In water to cool thdn. If the 
water is one containing considerable calcium bf- 100 
carbonate, the heating of the water by the hot 
cans results in driving off the carbm dioxide, 
causing a precipitation of calcium ] carbonate 
which will be deix)8ited and dull or i“gray’’ the 
cans. This trouble may be completely overcome 106 
by adding sufficient sodiiun metaphosiffiate to the 
water to prevent the formation of c^cium car¬ 
bonate when the water is helped. 

Another application of my process of water 
softening is in the artificial ice indus^. As the UO 
ice is frozen, crystals of pure water lare formed 
and the carbon dioxide of the water ijs driven off 
as a gas. This results in breaking dolwn 
bicarbonate if present in the water. Iresulting in 
cloudiness in the ice. This may be Overcome by 116 
the addition of sufficient sodium me^bipbo^hate 
to prevent the formation of oalciuih carbonate 
in the ice. i 


104 


I One of the most important applications of my Another application of my waste-softening 
45 process of water-softening is that of softening process is in the prevention and even dfissolution of 120 
the water against soap, on account of the exten- sludge or scale deposits in the f eed-lihe equipment 
I ; sive use of hard waters for domestic and Indus- for steam boilers. As described in| the United 
t I trial purposes. The addition of the sodiiun meta- States patent of Hall and Jackson. Ho. 1.903.041. 

phosphate not only complete softens the water dated March 38. 1933. the alkalinity of water in 

50 against soap so as to completely prevent the the steam boiler may be controlled by the addi- 126 
formation of ixisoluble calcium and magnesium tionof sodium metaihospbate to the jboiler water, 
soaps, but effects this softening without the usually by addition to the feed wateil* as it passes 
formation of any solid precipitates of calcium and throu^ the boiler feed lines. As described by 
TWftgrxHthwn and without rendering the water al- Hall and Jackson, the sodium metaphosphate is 
55 kaline. as is the case with sodium carbonate, tri- converted in the boiler into sodlunjt orthophos- 130 
sodium phosphate, and sodium silicate, whfch are phate which combines with the calcium tq form 
I commonly used as water softening compounds, a sludge of tricalcic orthophosphate in the boiler. 

The advantages of obtaining a perfectly softened When the sodium metaphosphate or jsodium pyro- 
I crystal clear neutral water are too obvious to re- phosphate, or a mixture of the twd. is addM to 

CO quire extended discussion. It may be mentioned, the feed water as described by Hall jand Jackson. 13 § 

, however, that, as shown by the ability of the solu- not enough of the phosphate is ad^ed to soften 
tion of sodium metaphosi^te to actually dis- the water, as the amount of orthophosphate re¬ 
solve rolcium carbonate, tricalcic phosphate and quired to precipitate the calcium u calcium or- * 
calcium silicate, the water is actually softened to thophosphate in the boiler contaijns a smaller 
I C5 a greater degree than that obtainable by the use amount of PsOs than the amountj of P!iO» re- 240 
of sodium carbonate, trisodium pho^hate or quired in the form of metaphosphatc to soften the 
sodium silicate. The water which has been soft- water. As a consequence, in feedW the water 
ened in accordance with my process can be used to the boiler as described by Hah land Jackson, 
advantageously for any waushing purposes, such because some transformation of nietaphosphate 
70 as for washing fabrics, hair, the body, dishes, or pyrophosphate to orthophosphkte occurs in I46 
walls, painted or varnished surfaces, etc., particu- the feed lines, difficulties may be enjrauntered due 
larly since complete softening is effected without to the deposition of tricalclc-phosphate scale or 
any undesirable increase in alkalinity. sludge in the feed line equipment.! The remedy 

I Another important application is in the rinsing suggested by Hall and Jackson of Adding an in- 
74 of clothes in laundering. The water softened in hibitor. such as a tannin body, is objectionable as ^ 
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introducing imnecessary organic matter into the 
boiler water. 

I have found that the trouble encountered with 
feed line deposits may be completely overcome in 
5 most cases, by adding enough soditun metaphoe- 
phatc to the feed water to completely soften the 
water passing throiigh the feed line equipment. 
Such amount, if continuously added would be far 
in excess of that required for the boiler, and for 
10 that reason I add the sodiiun metaphosphate to 
the feed water intermittently. As a specific ex¬ 
ample. the sodium metapho^^te may be added 
to the feed water for. say. a 5 or 10 minute period 
during each hour of a continuous feed of feed 
10 water. This permits sufficient sodium metaphos¬ 
phate to be added to the feed water during such 
5 or 10 minutes to completely soften the water 
as against tricalclc phosphate and prevents the 
deposition of any tricalcic phosphate in the feed 
20 lines. Moreover, since the calcium-ion concen¬ 
tration of the feed water to which this excess 
amount of sodium metaphosphate has been added 
is less than that in equilibrium with solid tri¬ 
calcic phosphate or calcium carbonate, the water 
25 containing the excess sodium metaphosphate will 
actually dissolve* any phosphate or carbonate 
which may be deposited in the feed lines. Cal- 
qium carbonate may be deposited in the feed lines 
during the time when imtreated water is being 
30 pumped to the boiler, but any such deposits are 
eliminated by their dissolution when the water 
which is completely softened by the sodium meta¬ 
phosphate is passed through the feed line. This 
application of my process of water softening illus- 
85 trates the completeness to which the water soft¬ 
ening can be carried by the use of a proper amount 
of sodium metaphosphate, since the concentra¬ 
tion of calcium and magnesium ions is reduced 
to the point where the water will actually redls- 
40 solve tricalcic phosphate and calciinn carbonate. 
The water treated with the sodium metaphosphate 
is even more efficacious in diasolvlDg such lime 
deposits than would be distilled water, since the 
sodium metaphosphate removes from the solu- 

45 tinm ralHiim awd frrtm 

the feed-line deists and thus keeps the water 
m an imdersaturated condition with respect to the 
ralrlum phosphate or calcium carbonate deposits. 

Another application of my process of water sof t- 
6C ening is in the prevention , and dissolution of 
sludge or scale deposits in hot water distributing 
systems. The calcium derived from the water or 
ty the dissolution of any solid deposits in the 
pipes is apparently locked up in the extremdy 
85 slightly ionised compound or radical which it 
forms with the metaphosidiate. Thus a soft and 
clear water is delivered at the point of use. and 
the deposition of scale is prevented and previously 
deposited scale is redissolved. 

60 The foregoing specific description relates par¬ 
ticularly to the suppression of calcium-ions in the 
hard water. The caldtim is the principal precipi¬ 
tate-forming alkaline-earth metal in most hard 
waters, although it is frequently accmnpasDled 
65 with magnesium. X therefore use the expression 
“alkaline-earth metals’* as inclusive of Twi> gn#MdiTm 
as xvell as calcium. The sodium metaphoq^hate 
forms soluble slightly ionised compounds with 
magnesium, reducing its free-lon concentration 
70 in the same way as it reduces the free-ion con¬ 
centration of calcium. Any hardness due to mag¬ 
nesium is overcome in the same way as the cal- 
dum hardness, by addition of the requisite amount 
* ^ of sodium metaphosphate. Ordinarily, sodium 
metaphnsphate is added until the particular water 


in question is shown to be soft by the soap test, 
indicating that the proper amoimt of sodium 
metaphosphate has been added to take care of all 
of the insoluble soap-forming metal ions. 

I have found that the sodium pyrophosphate 80 
although exerting some influence in suppressing 
the calcium-ion concentration, is nevertheless 
relatively ineffective in softening calcium-con¬ 
taining waters compared with sodium metaphos¬ 
phate. In order to get efficient softening of cal- 85 
clum-containing waters, I have f oimd that sodium 
metaphosphate is required, as excessive amoimts 
of sodium pyrophosphate would be necessary to 
get an equal degree of softening. Sodiiun pirro- 
phosphatc, however, has considerable softening 90 
effect so far as magnesium is concerned. Sodium 
pyrophosphate is somewhat alkaline. I prefer to 
use a relatively small amount, say. about 10% of 
sodium pyrophosphate in the sodium metaphos¬ 
phate. The psrrophosphate not only neutxidizes 95 
the acidity of the metaphosphate, but has some 
action in softening the water, particularly on the 

TwayrM MriiiTTI 

The amount of pyrophosphate or other acid¬ 
neutralizing reagent, such, for example, as sodium >.00 
hydrate or sodium carbonate, may be regulated 
in accordance with the desired neutrality or al¬ 
kalinity of the softened water. For the majority 
of purposes only enough add-neutralizing reagent 
is added to the sodium metai^osphate to insure 105 
neutrality or very slight alkalinity, since for most 
purposes a neutral or very slight alkaline soft¬ 
ened water is desired. 

I have found that as the alkalinity of the 
water is Increased, the amount of sodium meta- TIO 
phosphate requlr^ for wftening is increased. 

For example, a given water which required 1.7 
pounds of sodium hexametaphosphate per 1000 
gallons for softening against soap at a pH value 
of 83 required 23 pounds at a pH value of 10 115 
.for a like degree of softness. I therefore prefer 
to prevent excessive alkalinity not only because 
a neutral or but slightly alkaline water is best 
for most purposes, such as washing, but also be¬ 
cause a neutral or but slightly alkaline water 120 
is more effectively and economically softened by 
my process than is a highly alkaline water. 

While I prefer to use sodium metaphosphate, 
other alkali-metal metaphosphates may be used, 
such, for example, as potassium metaphosphate. 125 
lithium metaphoqphate and ammonium meta- 
pho^diate. AU of these metaphosphates are 
preferably used in the soluble form commonly 
known as hexametaphosphate. 

The material may be s61d as the metaphosphate 130 
mixed with a small amount of pyrophosphate or 
some alkaline substance, such as borax, sodium 
carbonate or trisodinm phoQ>hate, to neutralize 
the sliflht addl^ of metapbosphate. However, 
the material may be sold in other combinations. 135 
such as washing compound containing sodiiun 
metaphosphate and a soap. The relatlveay low 
alkalinity of suth compounds permits the use 
of pezfmnes. which could not be used in the 
more highly alkaline washing preiMuations. 14C 

H desired, the sodium metaphosphate may be 
mixed with a substance which, when dissolved 
therewith, will act as a buffering agent to stabilize 
the water against too great acidity or too great 
alkalinity. For example, the sodium metaphos- l4i> 
phate may be mixed with sodiiun bicarbonate, 
or mixed with sodium bicarbonate plus a small 
amount of sodium carbonate as in the sodiiun 
sesqul-carbonate, or mixed with disodium phos- 
phi^. These salts will have the well-known 1^3 
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buffering action to stabilize the water against 
too great acidity or alkalinity. 

While I do not know with certainty the exact 
chemical reactions occurring. 1 believe that the 
chemical reactions probably occur as I will now 
describe them. The following explanation is in 
accordance with thie observed facts and is given 
as a theoretical discussion of what I believe oc> 
curs. It will be understood, therefore, that the 
Invention is not limited to this theoretical ex¬ 
planation. 

If a solution of sodium hexamctaphosphate is 
slowly added to a hard water containing sufficient 
calcium, a white cloudy precipitate is first 
formed. I believe that this precipitate is cal¬ 
cium metaphosphate whose simplest formula 
might be expressed as Ca(P 03 ) 3 . To obtain cal¬ 
cium methaphosphate 2 fomiula weights of 
sodium metaphosphate (NaPOi) are required 
to 1 formula weight of calcium (Ca). The 
experimental work on sodium hexametaphos- 
phate Indicates that it probably has the molecu¬ 
lar formula (Na 3 (Na 4 P 60 i 8 ). I believe that the 
calcium metaphosphate probably has a similarly 
25 constituted molecule expressed by the formula 
CacCasPeOit). The calciiim which is outside of 
the parenthesis in this formula probably ion¬ 
izes In a degree similar to that characteristic 
of the ^ts composed of divalent metal and diva- 
$0 lent radical. 

At this point not only is there an objectionable 
precipitate, but complete softening has not been 
attained. Iir order to get effective softening, the 
sodium hexametaphosphate is required in excess 
g 5 of that to theoretically combine with the calcium 
to form calcium metaphosphate Ca (PO 3 )Upon 
the addition of sodium hexametaphosphate in 
excess of the theox'etical combining formula 
weights, the precipitate is redissolved, and the 
40 water is softened as indicated by the soap test. 
Por the re-solution of the precipitate, I believe 
that at least 1 additional formula weight of so¬ 
dium metaphosphate should be used above that 
required to theoretically combine with the cal- 
45 cimn as calcium* metaphosphate. As this addi¬ 
tional sodium metaphosphate is added. I believe 
that a combination is folmed corresponding to 
the salt NasfCasPeOis). This salt is probably 
ionized, yielding the sodium radical and a 
50 CasPsOis radical. The latter radical, in turn, 
is also probably ionized to a slight extent, yield¬ 
ing free calcium ions. The extent to which ioni¬ 
zation of this radical occurs appears to be gov¬ 
erned by the excess of sodium metaphosphate 
55 employed. The addition of sodixun metaphos¬ 
phate to supply 3 formula weights of sodium 
metaphosphate (NaPOj) to 1 formula weight of 
calcium (Ca), softens the water to considerable 
extent, and apparently softens it against calcium 
40 carbonate, but not against soap. addition 
of another formula weight of sodium metaphos¬ 
phate to give 4 formula weights of sodium meta¬ 
phosphate to 1 formula weight of calcium, was 
sufficient to soften a water containing 20 parts 
45 per million of calcium at a pH value of 8.5, but 
7 formula weights of the sodium metaphosphate 
were required for this amoimt of calcium when 
the pH value was 10. My present experimental 
work indicates that 4 formula weights of sodium 
70 metaphosphate (NaPOs) to 1 formula weight of 
calcium (Ca) is approximately the minimum 
which can be used for effective softening of water 
against soap. 

The water softening action of the sodium meta- 
75 phosphate is not that of throwing the calcium 
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out of solution as an insoluble ^nrecipitate aa 
is the. case of the usual water softening com* 
pounds, but is rather to sequester or lock up 
the calcium tn a but extremely slightly ionizable 
condition in a soluble sodium-calciijun-mets^ihos- 
phate complex molecule. | 

Magnesium probably forms a ^corresponding 
complex radical with the sodium hiexametaphos- 
phate. which, like the calcium-cohtalning radi¬ 
cal. has but a slight degree of ionization, which 
may be repressed by an excess of the sodium 
hexametaphosphate corresponding! to the excess 
required to repress the ionization ojf the 
The water softened in accordsfzice with my 
process may be considered as a i new product, 
in that it may be completely soft^ed while at 
the same time containing in solutlpn an amoimt 
of calcium which, if not held in substantially 
un-ionized radical, would render t^e water hard. 
Ordinarily, if water contains in | solution over 
about 5 parts per million of calcium, it is not 
considered to be completely soft | as against a 
fatty acid soap, since it will conWne some of 
the soap before a permanent lathejr is produced. 

By my process I can produce a waiter which will 
contain more than 5 parts per million of calcium 
in solution and which, at the samel time, is com¬ 
pletely softened as against a fatty jacld soap. 

The water which has been softened by the 
addition of the alkali-metal met^phosphate in 105 
accordance with my process, has ejertain further 
advantages, particularly for detergent and cer¬ 
tain solvent purposes. It has greater detergent 
properties than a naturally softj water. The 
metaphosphate apparently imparts to the water no 
a* detergent or deflocculating actijon upon soil, 
which is the usual technical expression for dirt, 
grease and other substances to b< 
increases the detergent action o: 
water, so that it may be advanta 
to soft water for washing purpose 
The water to which the metapjhasphate has 
been added can be advantageously jused in places 
where it may not be desirable to eibploy a soapy 
water, such, for example, as in tne washing of 120 
bottles, silverware, windows, autoniobiles, greasy 
metal parts, etc. I 

It can be advantageously employed for the 
'‘break** in laundering. In the usu^ commercial 
laundries the soiled clothes are iput into the 125 
laundering wheel and are first spbjected to a 
preliminary agitation or washing ii^ cold or luke¬ 
warm water, usually made slightly alkaline with 
a small amount of an alkaline regent, such as 
sodium carbonate or sodium metasUicate. and 130 
sometimes with the addition of a jsmall amount 
of soap. This treatment is callec^ the **break**. 
and is employed to dislodge and reofiove the more 
readily removable soil prior to the softening of 
the fibers with the soap and hot | water in the x 35 
washing operation which immediately follows the 
break. In most commercial laundries either a 
naturally soft water or an artificially softened 
water, such as a zeolite softened water, is used 
for the break. It has been found that such a 140 
softened water picks up enough Calcium from 
the clothes so that it frequently becomes quite 
hard at the end of the break when the water 
is drained off. The water which ha^ been treated 
with an alkali-metal mstaphosphate can be used 145 
in the break with a considerable advantage over 
the ordinary soft or softened watery. The mota- 
phosphate treated water not only j has inherent 
detergent properties, but also has jsolvent prop¬ 
erties on the calcium. It not only tends more 250 


1 


removed. It 
even a soft 
eously added 115 



a 1,950,616 


complete to dlnolve out calcium compounds 
Iram the dothea and the soil than an ordinary 
softened '^ter, but, because the dissolved cal¬ 
cium is locked up or sequestered in a but slightly 
6 ionized condition, the water will remain soft 
throughout the entire break. 

At the end of the break the water is never 
completely removed from the clothes and the 
wet clothes remain in the wheel lor the subse- 
10 quent washing operation. Hie metaphosphate- 
treated water which remains in the clothes after 
the break is carried along Into the next or soap- 
washing step and assists in effecting softeni^ 
of the water for this step. 

16 Hie calcium in the soiled clothes frequenUy 
exists in considerable part as calcium soap from 
preidous launderings. By using the alkali-metal 
metaphosphate in the breaks such dJcium soap 
is dissolved in the break, and the clothes go to 
SO the washing operation freed from such calcium 
soap. Also, the metaphosphate exerts a solvent 
action on the soil which exists principally in. 
the form of fine particles of dirt in the clothes. 

Hie water to which the metaphosphate has 
86 been added can be advantageously used in de- 
Mming processes because of the lime-solvent ac¬ 
tion of the metaphosphate.i It Is particularly 
useful where the properties of de-limlng are re¬ 
quired combined with a detergent action, as in 
80 the washing of hides and leather which have 
been treated with lime and from which it is 
desired to also remove dirt and grease. It not 
only increases the detergent action of a soft 
water, but renders it much more effective in 
86 dissolving substances like lime and calcareous 
compounds. 

In the foregoing discussion I have spoken of 
the softening of water against soaps, with par¬ 
ticular reference to the ordinary soaps which 
40 are usually of the fatty-add type and which 
will combine with lime to form a curd-like cal- 
dum soap. Hiere are certain recently developed 
soaps of the sulphated alcohol type, known 
under various trade names such as "Oardlnol**. 
46 “Igepon**. **Brllliant Avird** and “Orvus”. which 
will lather in hard water. Hiey do not soften 
a hard water, and the water remains essentially 
hard during the washing operation and has a 
harsh ‘ffed” even though a lather may be formed. 
60 Z have found that water softened by my process 
may be used with advantage with the sulphated 
alcduA types of soap, as the water has an in¬ 
creased detergent effect and also probably ren¬ 
ders the mdphated alcbhol tsrpe of soap more 
66 effective by. preventing its combination with the 
caldum. When a soap of this type is used, the 
water may not always be softened to the same 
degree as for use with the fatty-add soaps. 

While I have described a number of ai^ca- 
60 tions and the pr e ferred embodiment of my in¬ 
vention. and have set forth what I bdieve to be 
the correct theoretical explanation of the chemis¬ 
try involved, it is to be understood that the In¬ 
vention is not limited to. such applications, or to 
^ its preferred embodiment or to my theoretical 
explanation, but that the invention may be other¬ 
wise embodied and practiced within the scope 
Of the following claims. 

Z claim: ' 

1. Hie proce ss of softening water containing an 
alkaline-earth metal compound, which comprises 
adding thereto an aScali-metal metaphoephate in 
an' amount sulBdent to effectlvdy s u ppre ss the 
soap-consuming alkaline-earth metal ion ccncen- 
Zff tratlon. 


2. Hie process of softening cafcium-containing 
waters, which comprises adding thereto sodium 
metaphosi^te in an amount sulBdent to effec¬ 
tively suppress the caldmn-ion concentration. 

3. Hie process of softening caldum-containlng 89 
waters, which comprises adding thereto at least 
about 4 formula weights of sodium metaphosphate 
(NaPOs) to 1 formula weii^t of calaiim (Ca). 

4. Hie process of softening caldum-contalning 
waters, wh'ch comprises adding thereto an alkali- 8£ 
metal metaidiosphate in an amount sufficient to 
reduce the calcium-ion concentration below that 

in equilibrium with the solid phase of its fatty 
add soap. 

5. Hie process of softening caldum-contalning 90 
waters, which consists in adding thereto an alkali- 
metal metaphospbate in ah amount sulBdent to 
reduce.the caldum-ion concentration below that 

in equilibrium with the solid phase of caldum 
carbonate. 95 

6. Hie process of softening caldum-containing 
waters, which consists in adding thereto an alkali- 
metal metaphosphate in an amount sulBdent to 
reduce the caldum-ion concentration below that 

in equilibrium with the solid idiase of tricalcic 100 
I^o^hate. 

7. Hie process of preventing deposits of cal¬ 
dum carbonate or caldum phosi^te in feed 
lines of steam boilers, which comprises intermit- * 
tently supplying through the feed line, water 105 
containing an alkali-metal metas^osphate in an 
amoimt sufficient to repress the caldum-ion con¬ 
centration below that in equilibrium with the 
predpitate to be prevented. 

8. Hie process of supplying water to steam 110 
boilers through feed-line equipment, which com¬ 
prises passing through the feed-line equipment 

to the boiler, feed water which periodically con¬ 
tains suffldent sodium metaphosphate to prevent 
deposition of feed-line deposits, and between such 115 
periods supplying feed water untreated with 
I^osphate. 

9. Hie process of washing, which comprises 
adding to a hard water a sulBdent amount of 
alkali-metal metaphospihate to soften it. and 120 
washing the materials to be deansed with the 
thus-softened water. 

10. Hie process of washing, which comprises 
adcUng to a hard water a sulBdent amount of 
alkali-metal metai^osphate to soften it. adding 126 
a soap to the water, and washing the materials 

to be deansed with the water thus treated. 

11. Hie process of washing, whldi comprises 
adding an alkali-metal metaphoqihate to water, 
and washing the materials to be cleansed with the 
water so treated. 

13. Hie process of dissolving deposits of alka¬ 
line-earth metal compounds, which comprises sub¬ 
jecting them to the solvent action of water con¬ 
taining an alkali-metal metaphospbate. 1.;:: 

13. Hie process of dissolvi^ deposits of cal¬ 
dum soap, which comprises subjecting them to 
the solvent action of water containing an alkali- 
metal metaphoophate. 

14. m the process of laundering fabrics, the 
step which consists In rinsing the fabrics with 
rinse water containing an alkali-metal meta- 
ph«q>hate which exerts a solvent action upon 
alkaline-earth metal soaps which may havp been 
deposited in the fabrics. 

15. In the process of laundering dothes. the 
step which consists in subjecting the dothes in 
the break to ^ter containing an alkali-metal 
metsphoqibate. 

16. As a washing compound, a mixture con- 15C 
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tainfng an aOcali-metal me t ^ihoq ^hate and s washing the matfrlaTu to be ^eansed with water 
soap. mna seQuestering the alkalln^ earth metal con- 

17. As a water-softening comiwund, a mixture stituents of alkaline earth metal compounds 
containing sodium mets^l^iosphate and a buffer- present into water-soluble slightly ionized meta- 

5 iitg salt to prevent too great acidity or alkalinity phosphate complexes while subjecting the mate- 80 
in the softened water. rials to the action of a detergent, whereby al- 

18. As a new product, a water having more kaline eartti metal compouhds which may be 
than 5 parts per million of calcium in sc^ution, present in the materials are jremoved therefrom 
but which is completely soft^ied against a fatty and the washing is effected without the forma- 

10 acid soap. tion of solid alkaline earth metal-containing 85 

Id. The process of washing, which comprises precipitates and is thereby f^ilitated. 
adding an alkali-metal metaphosphate and soiud 24. A water softening preparation containing 
to water, and washing the materials to be an alkali-metal metaphosphlate as an essential 
cleansed with the water thus treated. ingredient. ! 

15 20. The process of softening water containing 25. A water softening compound containing 90 

an alkaline-earth metal compound, which com- effective amounts of an alkali-metal metaphos- 
prises adding thereto an alkali-metal meta- phate and an alkali-metal pyrophosphate, 
phosphate in an amoimt sufficient to combine 26. A water softening copipoxmd containing 
with the alkaline-earth metal and form a soluble effective amounts of an alkaii-metal metaphos- 

20 slightly ionized complex therewith while main- phate and a reagent for neu^alizing the acidity 95 
taining the water free from excess alkalinity, of the metaphosphate, 
w’hereby a soft clear water wit‘♦out excess al- 27. A water softener whi 
kalinity is secured. containing waters without 

21. As a new product, a soft water having moval of the calcium, consisting principally of 

25 more than 5 parts per million of calcium held sodium metaphosphate. | 100 

in solution by metaphosphate and characterized 28. A washing composition comprising an al- 
by freedom from calcium precipitates and free- kali-metal metaphosphate ahd a deflocculatlve 
dom from excess alkalinity. detergent capable of peptizizig greases. 

22. The process of treating water containing 29. The process of washing, which comprises 

."'i an alkaline-earth metal compound, which com- washing the material to be (jleansed with water jos 
prunes adding to the water alkali-metal meta- and sequestering the calciuip of calcium com- 
phosphate in an amount sufficient to hold the pounds present into water soluble slightly ionized 
alk.'illne>earth metal in a soluble slightly ionized complexes while subjecting ihe material to the 
metaphosphate complex. action of a detergent. I 

23. The process of washing, which consists in JlAU*H E. HALL. 2 10 
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It is a known fact that alkaline phosphates I also mi^ use and substitiite for the above 
such as described for example in British Patent mentioned tetra-hydronophthaJenesiilphonate of 
No. 253354, accepted September 14, 1927, and sodium, other salts of this sijlpho-acid. as for 
5 particularly tri>sodium phosphate or sodium instance the salt of potassium, j of ammonium or 5 
orthophosphate possess an extraordinarily strong salts of organic bases. However. I also may sub' 
solvent power for all kinds of fats and oils in a stltute In their place the corresponding salts of 
degree rendering them suitable as fat solvents and other sulphonic acids as for ihstanre the naph- 
cleanlng agents, particularly in the iron industry, thalenesulphonlc acid and its s^t^. the sulphuric 
10 in automobile factories, etc. The above men- acid ester of higher molecular sdcohols, Turkey- 10 
tioned salts however, show a disadvantage inas- red oil. etc. The percentage als;|) of the individual 
much as their effects may fully be brought out ingredients as contained In ^he mixture may 
only if the objects to be cleaned as for Instance range within varying limits. For instance I get 
metal parts etc. be boiled in the watery solutions an extraordinarily valuable product when bring- 
15 of those salts. Nor do these salt solutions po&sess ing together phosphate holding iS0% of tri-potus- 15 
any lather proi)erties thereby differing in this slum with a 50% octodecylalcoholsulphmlc acid 
regard very materially from the most commonly ester neutralized through amijaonla. 
used soap bodies employed as cleaning agents. I claim; j 

Certain discoveries resulted in the preparation 1. A detergent having lathermg and wetting- 
20 of extraordinarily valuable compounds in which out properties comprising 50 %| of txipotasslum 20 
the above mentioned phosphates, particularly the phosphate and 50% of the ammjonlum salt of the 
trl-sodlum phosi^te were more or less brought sulphuric acid ester of octadecyjl alcohol, 
together with the sulphonates of organic bodies. 2. A detergent having latherjing and wettlng- 
The mixture for instance containing besides 75% out properties comprising in | combination an 
25 of trl-sodlum phosphate. 25% tetra-hydronaph- alkali metal phosphate and the sulphuric acid 25 
thalenesulphonate of sodium, yields strong lath- ester of a high molecular primairy aliphatic fatty 
ery solutions that even at ordinary temperatures, alcohol having lathering and detergent proper- 
produce cleansing effects to the fullest measure, ties approximating those of thle sulphuric acid 
Moreover, they yield a not Inctmsiderable wetting- ester of octadecyl alcohoL 
30 out prop^y, although neither Ingredient used 3. A detergent as defined in | claim 2 wherein 30 
by itself has satisfactory wetting-out properties, the alkali metal i^iosidiate and tjhe suliAiuric acid 
TTie above mentioned salt compounds therefore, ester are present In a ratio of 31 to 1. 
may be used to advantage not only like the phos- | 

j^tes in the iron industry, but going beyond this PETER F^tlESENHAHN. 

55 point, also particularly In the textile industry. 35 
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TUs inventioa relates to a soap composltioQ 
having as its total or princ^nd ingredients a soap 
of any kind and a salt of an add suli^urie add 
ester of a higher aliphatic alcohol, especially of 
5 a normal primary alcohol. 

The principal object of the invention is to pro¬ 
vide a soap composition which is totally stable 
in the presence of hard, strongly or add 

waters, producing no insoluble predpitates what- 
10 ever. 

A further object is to produce a soap composi¬ 
tion possessing very excellent cleansing, purify¬ 
ing and foaming power 8 ,'it 8 properties being com¬ 
parable otily to the action of soap in comjdetely 
15 softened water. 

It has alrmdy been p ropose d to Improve the 
stablli^ of soap by adding thereto salts of sul- 
phonated alkylated aromatic hydrocarbons, or 
of sulphonated castor oQ soap or of other prepa- 
20 rations obtained by sulphonating oils or fatty 
adds. The use of such substances does to some 
degree delay or decreaae separation of the soap 
into an tnsohible prec i p itate , but the 
and foaming power is at the same tim#> sobstan- 
25 tially and very bbjectionaldy decreaaed. Ih con¬ 
trast to these prior compositions, the composl- 
tloDs of the instant invention retain in use the 
undiminlshed beneficial properties of the soap. 

The soap in the cmnpodtion may be of any kind. 
^ Soaps found to be particularly suitable indude 
all kinds of soluble soaps, such as curd soaps: 
rosin curd soaps; soft soaps; sulphonated oil 
soap, such as sulphimated castor oil soap, and 
similar or related soaps. A suitable sulfonated 
^ castor dl soap called monopol soap^ is described 
in German Patent No. 113.433. It is of c o u r s e 
understood that only aOlulde soaps are aw» l i c abl e . 

Among the salts of sulphuric add esters found 
^ suitable in compositions of the present inven- 
tion there are particnlariy those of the add sul¬ 
phuric add esters of lauryl alcohol, cetyl alco¬ 
hol and stearyl alcbhol, and/or mixtures of the 
add snh>hurle add esters of higher normal prl- 
45 mary alcohols derived from the fatty adds con¬ 
tained in coconut oil by replacement of the car¬ 
boxyl group by the group CHiOH. 

If so desired, there may be tnoluded in any of 
the compositions one or more **soap-a<Wtlen 
50 products** such as advents for tets, wadUag 
agents or bleaching agents Including hyiroaar- 
bons, halogenated hydroeaibons. lower aleeiMla 
cyekihexand, glycerin; adnble phomhates, borax, 
waterglass; and permits, stfeh as •~****«" per- 
55 borate. 


The method by which the composition is com¬ 
pounded forms no part of the present invention. 
Such may conveniently be accojndighed, for ex¬ 
ample. by *w<^"g the soap sdth the dry salt of 
the suljdiurlc add ester of the ^phatic alcohol, 6 
and pressing the mixture. As a further examjde. 
the soap in a melted condition n^y be mixed with 
the solid salt or with a solution pf the salt. The 
resulting mixture if not alreiuiy in powdered 
form may be reduced to such sjtate, if desired, lo 
The proportions of the soap apd salt to be used 
in making up the composition^ depend entirely 
upon the use to which the samp is to be put. and 
prindpally upon the nature of the water with 
which the same is to be used. |To be ta ken into 15 
consideration is its hardness, its salt content, or 
its degree of addity. A mlxturd of 75% soap with 
25% of the salt of the sulphurlci add ester of the 
tmtty alcohol has been found extremely satisfac- 
twy for many rurposes. 88 

The salts employed are thosp of a soluble na¬ 
ture. in particular, the alkali mCtal salts such as 
sodium salt. 


Example [ 

I 

BCeited grain soap in a quantity of 150 kgs. is 
thoroughly mixed by stirring w^th 50 kgs. of do- 
decyl sodium sulphate (the sodhan salt of the 
add sulphuric add ester of laurj^l alcohol). 

When 2 kgs. of this soap preparation are dis¬ 
solved in 1000 liters of water of 12 * temporary 
hardness and 6 * permanent hardness, the result¬ 
ing solution possesses an. extraordinarily good 
deanalng power, an exceedingly energetic foam¬ 
ing power, and will produce no insoluble predpi¬ 
tates even upon prolonged standing or upon 
heating. Other wdl-known s 6 ap compositions 
heretofore known, when made iinto a ablution of 
the above nature deposit caldUm soap in sticky 
form in large quantities and shbw a correspond¬ 
ingly very much reduced deansing power and 
foaming eapadty. 

Having thus described the IriventiaQ, what is 
datmed as new and desired to be s ee nr ed by Let¬ 
ters Patent is: 

1. A soap composition for u^e in hard'water 
comprising in combination esalentially a water 
soluble soap and a water soluble salt ef an'add 
stf^hittle add ester of a higher laMphatle aloObbI 
In pcoportloBs which prevent prbdpttatkm of the 
soap during um in hard water. I 

2. A ssap eimpsaiUon —te tnnWne 
tkm cord soap and a water salable salt of an add 
sulplmrie addester of ahi^eralkpluilla iteohol. 
Mid salt halag mod im a 
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vents precipitation of the soap during use In hard 
■water. 

3. A stable soap composlti<m comprising in com¬ 
bination rosin curd soap and a water soluble salt 

6 of an add sulphuric add ester of a higher ali¬ 
phatic alcohol, said salt being used in a propor¬ 
tion which retains in imdlzninlshed amount the 
cleansing power of the soap. i 

4. A stable soap comp^Uon comprising in 

10 combination soft soap and a water soluble salt of 

an add sulphuric add ester of a higher aliphatic 
alcohol, said salt being used in a proportion which 
retains in undiminished amount the deansing 
power of the soap. 

10 5. A stable soap composition comprising In 

combination essentially a sulphonated castor oil 
soap and a water soluble salt of an add sul¬ 
phuric acid ester of a higher aliphatic alcohd. 
said salt being used in a proportion which pre- 

20 vents precipitation of the soap during use In hard 
water. , ' 

6. A stable soap composition comprising in 
combination sulphonated castor oil so^ and a 
water soluble salt of an add sulphuric add ester 

25 of a higher normal primary alidutlc alcohol, 
said salt being used in a pi:oportion which pre¬ 
vents precipitation of the soap during use in hard 
water. 

7. A stable soap composition comprising in 
combination a water soluble soap and a water sol¬ 
uble salt of an add sulphuric add ester of lauryl 

. alcohol. 

8. A soap composition comprising in combina¬ 
tion, a water soluble soap and a water soluble 

3^ salt of an add sulphuric add ester ot cetyl alco¬ 
hol in a proportion of about 75% to 25%. respec¬ 
tively. I 

9. A soap composition comprising in combina¬ 
tion. a water soluble soi^ and a water soluble salt 

40 of an add sulphuric add ester of stearic alcohol 
In proportions which prevent predpitation of the 
soap during use in hard water. 

10. A soap composition comprising In combina¬ 
tion. a water soluble soap and a water sduble salt 

46 of sulphuric add esters of higher normal primary 
aliphatic alcohols, said salt bdng used in a pro- 
po^on which Imparts to the CompositloQ powers 
comparable to soap in completely softened ■water. 

11. A stable soap composition comprising in 

60 combination, a water soluble soap, a water solu¬ 
ble salt of an add sulphuric add ester of a higher 
aliphatic alcohol and an organic solvent of fats 

'in proportions which prevent precipitation of the 
soap during use In hard water. 


12. A stable soap composition comprising in 
combination, a water soluble soap, a water solu¬ 
ble salt of an add sulphuric add ester of a higher 
aliphatic alcohol and an Inorganic alkali salt 
having detergent properties in proportions which 5 
prevent predpitation of the soap during use In 
hard water. 

13. A soap comp)osition comprising in combi¬ 
nation, a water soluble soap, a water soluble salt 
of an add sulphuric add ester of a higher all- 10 
phatlc alcohol and an agent commonly used for 
bleaching fibers by means of ozjrgen, said salt be¬ 
ing emplojred In a propmtion which prevents pre¬ 
dpitation of the soap during use. 

14. A stable SOI 9 composition comprising in 15 
combination, curd soap and dodecyl sodium sul¬ 
phate. 

15. A staUe soi^ composition cdnpzlslng in 
combination, a water soluble soap and a soluble 
salt of add sulphuric add esters of higher nor- 20 
mal primary alcohols derived from the fatty adds 
contained in coconut dl by replacement of the 
carboxyl group by the group CKOH. 

16. A soap composition comprising in combi¬ 
nation a preponderating amount of a water solu- 25 
ble soap and a lesser amount of an alkali metal 
salt of a sulfate of a higher aliphatic alcohol. 

17. An alkali metal soap containing in com¬ 
bination a water soluble salt of a sulfuric add 
ester of a higher aliphatic primary alcohol in 30 
suflldent proportion to prevent predpitation of 
the soap during use in hard water. 

18. A stable soap comi> 06 ltlon comprising in 
combination, a water soluble soap, a water solu¬ 
ble salt of an add sulfuric add ester of a higher 35 
aliphatic alcohd, and borax having detergent 
properties, in proportions which prevent predp- . 
itatimi of the soap during use in hard water. 

19. A stable soap composition comprising in 
combination, a water soluble soap, a water solu- 40 
ble salt of an add sulfuric add ester of a higher 
aliphatic alcohol, and water glass hating deter¬ 
gent properties, in propdrUons which prevent 
predplta^n of the soap during use in hard water. 

20. A stable soap composition comprising in 45 

combination, a water soluble soap, a water sdu- 
ble salt of an add sulfuric add ester of a higher 
aliphatic alcohd. and sduble phosphates having 
detergent p r operties, in proportions which pre¬ 
vent loedpitation of the soap during use in hard ^ 
water. _ 
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My invention relates to liquid dispensing de¬ 
vices and is particularly adapted to the dispens¬ 
ing of heavy oils, gasoline and the like. 

The primary object of this invention is to rap- 
6 idly dispense liquids under pressure. Heretofore 
it required considerable time for heavy liquids to 
flow, especially in cold weather, but with my 
new and improved dispensing device they are 
forced by high pressure from the containers into 
10 the visible measuring tank out through the de¬ 
livery port. 

A further object of my invention is to readily 
select and dispense the different grades or brands 
of liquids through one mechanism including the 
15 visible measuring tank and the delivery valve 
and hose. 

A still further object of the invention is the 
thorough cleansing'or draining of the measuring 
tank and delivery lines. 

20 Other and incidental objects wiU be apparent 
upon reading the following specification. 

Referring to the drawings: 

Figure 1 is a side elevation of my assembled 
dispensing device including part of the storage 
25 tanks and pipe lines connected thereto. 

Figure 2 is a plan view of the dispenser with 
parts broken away for convenience of illustration. 

Figure 3 Is a perspective plan view of the re¬ 
volving base plate support for the valve and the 
30 visible measuring t ank . 

Figiire 4 is a sectional side elevation of the as¬ 
sembled dispensing device. 

In the drawings: 

A base I is provided having a body portion 2. 
35 superposed thereabove for supporting the dls- 
‘tributor head 3. A plurality of pipes 4, leading 
from the supply tanks 5. connect to the under¬ 
side of the distributor head 3 through the valves 
6 . The cuds 7 of the pipes 4 extend to the bot- 

40 tom of the supply taxiks. The valves 6 are 

tapped into the distributor heads at 8 and re¬ 
ceive the pipes 4 at their opposite ends 9. A 
valve port (0 is maintained in closed position by 
the valve il. seating thereon by the action of 
45 spring 12, resting upon valve stem guide 13. Air 
pressiure is maintained wi thin the tanks 5 

throxigh the lead line 14 and valves IS. Ihe 

valves 15 may be closed to the lead line 14 and 
opened to the atmosphere through the port 16 
50 for relieving the air pressure within the tank, 
for refilling purposes. A revolving base support 
17, having a boss 18 working within the guide 
bearing 19 supports the measuring tank 20, valve 
body 21 and the valve mechanism 22. The valve 
55 mechanism 22 is tapped into the base plate at 23, 
the end of the lower part of the valve 24 rests 
upon a gasket 25 within the* opening 26 when in 
alignment with one of the valves 6 . The valve 
22 has a port 27 and a ^Ive 28, said valve 28 is 
60 maintained in closed position by the spring 29 


resting on the valve guide 30. A {stem 31 extends 
upwardly through the stuffing ibox 32, and is 
manipulated by the end 33 of thje hand lever 34, 
when the end of the lever 35 is noised. The lever 
is pivotally mounted to the vklve at 36. The 5 
raising of the handle 35 pivots the lever 34 
about the pivot 36. lowering thej end 33 against 
the valve stem 31 opening the valve 28, causing 
the lower end of the valve stem 37 to contact the 
upper end of the valve stem i ^A. opening the 
valve 11 allowing the liquid froin one of the pre¬ 
selected tanks 5 to pass through valve ft. valve 
28, passage 38 of the valve 22, pipe 39, port 40 
of the valve body 21 and into thej measuring tank 

I 15 

When it is desired to dispense! the liquid from 
the tank 20 the hose 41 and dispensing valve 42 
are removed from the hook 43 jof the lever 44. 
This allows the spring 45 to raise the lever 44 re? 
volving the valve 46 opening the! passage 46A to 20 
port 48 and to port 49. Air passjes from the pipe 
47, port 48. through valve 46, port 49 out through 
the upper end of the pipe 50 causing a pressure 
on the surface of the liquid within the tank 20. 
When the valve 42 is opened t]|ie liquid within 25 
the tank 20 is forced down through die port 40, 
pipe assembly 39. port 38 of the valve 22, out pipe 
51 into the dispensing hose 4| and valve 42. 
FVom the foregoing descriptioni it can be seen 
"that the valve 22 receiving thejliqidd from the 30 
tanks 5. when the handle 34 is ipanipulated and 
delivers the liquid into the visiblej^measuring tank 
20. after which the handle 34 i^ released, shut¬ 
ting off the supply from the t{(nk 5, when the 
hose 41 is removed from the hook 43. the valve 46 35 
is opened permitting air presstire to force the 
liquid out through the valve 22 tb its destinatimi. 

When the liquids are being transferred into 
the dispensing tank 20 the disrcnsing valve 42 
is resting on the hook 43 holding the lever 44 40 
down at which time the valve ^6 registers with 
the port 46B, and port 49. Thb port 46B com¬ 
municates with the exhaust chamber 46C which 
acts as a muffler, the air escap^ out through 
the screen 46D. The port 46A ijs in closed posi- 45 
tion in reference to port 48. When the port 49, 
pipe 50 are open to the port 48B through the 
valve 46 atmospheric pressure is maintained 
within the tank 20 allowing the j liquids to be re¬ 
ceived into the tank 20. 50 

In order to select the different grades or 
brands of liquids, a downwardly extending xx>r- 
tion 52. forming part of the handle 34 rests upon 
the upper ledge 53 of the distributing head. 

The pushing downward on the {outer end 35 of 55 
the handle 34 transfers the weight of the valve 
22 upon the upper surface of | the ledge 53 at 
the same time raising the saOie including the 
base plate 17 a sufficient distanice to remove the 
lower end 24 of the valve 22 oiit of engagement 60 
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with the gasket 25 and the opening 25. permit¬ 
ting the operator to rotate the base IT, including 
the valve 22, in either direction into registry with 
another of the valves 6, the location of which 
5 is indicated by the indicator characters 54. A 
trough 55 formed within the uj^r surface of the 
distributor head catches the surplus liquids which 
are then drained off through the drain pipe 56. 

In the use of my new and improved di^;>ensing 
10 device the handle 35 is pressed downward raising 
the valve mechanism 22 and the base support 17 
out of engagement with the distributing valves 
8, the same is then revolved to the position in¬ 
dicated by the indicators 54. The handle 35 is 
15 then released allowing the valve mechanism to 
drop down into registry with the desired dis¬ 
pensing valve. The handle is then raised opening 
the valve within the valve assembly 22 and the 
valve within the distributor head 6 allowing the 
20 selected liquids to be transferred from the stor¬ 
age tank into the measuring tank. When the han¬ 
dle 35 is released this transfer of liquid is stopped. 
The next operatibn is to remove the dispensing 
valve 42 from the hook 43 which allows air to 
25 be transferred from the air supply through the 
tube 4i. through valve 46, port 49 and pipe 50, 
placing a pressure upon the Uqtiid forcing it out 
through port 40. valve mechanism 42. dispensing 
hose 41 and valve 42. this comipletes a cycle of 
30 operation. 

I do not wish to be limited to this particular 
form of construction as my invention is suscep¬ 
tible to other forms of embodiment still coming 
within the scope of my invention as hereinafter 
35 claimed. 

Having described my invention. I claim:— 

1. A device for selectively dispensing a plural¬ 
ity of liquids, the combination liquid retention 
means, a plurality of secondary valves arranged 

40 in a common path and each connected to a fluid 
retention means, a movable supporting element, 
a primary valve carried thereby and movable 
to engagement with either of the secondary 
valves for the passage of liquid through both, 
45 operating mechanism for operating the primary 
and selected secondary valve simultaneously, a 
liquid measuring and dispensing receptacle con¬ 
nected to the primary valve, and compressible 
fluid means for ejecting liquids from such re- 
50 ceptacle when the primary and its cooperating 
secondary valve are closed. i 

2. A device for selectively dispensing a plu¬ 
rality of liquids, the combination of liquid re¬ 
tention means, a plurality of secondary valves 
arranged in a common path and each connected 
to a fluid retention means, a primary valve mov¬ 
able in such path to a position of mutual conduc¬ 
tivity with a selected one of the secondary valves, 
means carried by the primary valve for opening 
it and the selected secondary valve, a liquid meas¬ 
uring and dispensing receptacle connected to the 
primary valve, and compressible fluid means for 
ejecting liquid from such receptacle when the 
primary valve and selected secondary valve are 
closed. 

3. In a dispenser for selectively dispensing a 
plurality of liquids, the combination of liquid re¬ 
tainers. a plui^ty of secondary valves arranged 
in a circular path and each connected to a re- 
tainer, a rotatable bo^, a primary valve carried 
by such body and movable to a position of mutual 
conductivity with a selected secondary valve, 
valve opiating means carried by the primary 
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valve for opening it and a selected secondary 
valve simultaneously so that liquid may flow 
through them, a liquid measuring and dispensing 
receptacle connected to the primary valve, and 
means for dispensing the liquid from such re¬ 
ceptacle. 

4. In a cooperating valve structure for dis¬ 
pensing liquids from a plurality of containers, 
a self closing valve connected to each container, 
said valves each being provided with a manipu¬ 
lative stem, a self closing control valve likewise 
provided with a manipulative stem and movable 
to liquid dispensing association with a selected 
of the first mentioned valves, the stem of the 
control valve when operated operating the stem 
of the selected valve for the purpose of opening 
both valves so liquids can flow therethrough si¬ 
multaneously. and mechanism for manipulating 
the stem of the control valve. 

5. In a cooperating valve structure for dis¬ 
pensing liquids from a plurality of containers, a 
self closing valve connected to each container, 
said valves each being provided with a manipu¬ 
lative stem, a self closing control valve likewise 
provided with a manipulative stem and movable 25 
to liquid dispensing association with a selected 

of the first mentioned valves, the stem of the 
control valve when operated operating the stem 
of the selected valve for the purpose of opening 
both valves simultaneously so liquids can fiow 
therethrough simultaneously, mechanism for ma- 
nipiUating the stem of the control valve, a liquid 
measuring and dispensing receptacle connected 
to the control valve, and means for dispensmg 
the liquid from such receptacle. 

6. In a cooperating valve structure for dispens¬ 
ing a plurality of different liquids each con¬ 
tained in a separate container, a self closing 
valve connected to each container, each valve 
being provided with means manipulative to open 40 
such valve, a self closing control valve likewise 
provided with means manipulative to open it 
and movable to liquid dispensing association with 

a selected of the first mentioned valves, the 
means manipulative to open the control valve 45 
operable to operate the like means on the selected 
valve for the purpose of opening both valves si¬ 
multaneously so that liquids can fiow there¬ 
through simultaneously, and mechanism for 
operating the means manipulative aforesaid. 

7. In a cooperating valve structure for dispens¬ 
ing a pliirality of different liquids each contained 
in a separate container, a self closing valve con¬ 
nected to each container, each valve being pro¬ 
vided with means manipulative to open such 
valve, a self closing control valve likewise pro¬ 
vided with means manipulative to open it and 
movable to liquid dispensing association with a 
selected of the first mentioned valves, the means 
manipulative to open the control valve operable 
to operate the like means on the selected valve 
for the purpose of opening both valves simulta¬ 
neously so that the liqiiids can fiow therethrough 
simultaneously, mechanism for operating the 
means manipulative aforesaid, a liquid measur¬ 
ing and dispensing receptacle connected to the 
control valve and receiving liquids therefrom, a 
dispensing means connected to the control valve, 
and compressible fiuid means operable to eject 
liquids from the container for dispensing through 
the dispensing means. 
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Tills Invention relates to an Improved method 
of cleaning and disinfecting miiv containers 
the like. 

Under present dairy practice the miUc contain- 
8 ers, which are generally glass-lin^ are demised 
and disinfected In two separate and distinct op> 
orations. The containers are first washed with a 
solution of a detergent material and are then dis¬ 
infected by the application ot steam, hot water, or 
10 chemicals. 

By means of the present Invention, the opera¬ 
tion is carried out in a single step, and at the same 
time more comiriete and permanent disinfection 
is obtained than with the former method. At 
If the same time an appreciable saving of material 
is accomplished. Moreover, in the prior proc¬ 
esses it was Impracticable to use an abrasive ma¬ 
terial inasmuch as it was practically impossible to 
remove such abrasive material from the container. 
20 In the present process a soluble abrasive deter¬ 
gent is used which later may be dissolved in water 
and thereby readily removed. 

In accordance with the present invention the 
gross porticms of the milk or other impurities are 
25 first rinsed from the surface of the container 
with a stream of water from a hose. The water 
is allowed to nm off so that.except for what re¬ 
mains upon the walls of the bontainer there is 
substantially no water present. 

^ A solid crystalline detergent of gennlddal com¬ 
position. prderably one containing available dilo- 
rine. and in powdered or crystalline form, is 
sprinkled or brushed over the wet surface the 
container. The amount of the detergent mate- 
35 riij such as to saturate the water present, and 
to provide a sufficient excess to form an adherent 
pa^. The entire surface of the container is 
then scrubbed, generally with a brush, the satu- 
rated solution acting as a detergent and a dis- 
^ infecting agent, and the undissolved material act¬ 
ing as an abrasive. Following the desired amount 
of scrubbing, the detergent past is left upon the 
surface of the container, preferably until such 
4 ^ time as the container is needed for use again. 
The composition may then be flushed from the 
surface with a stream of clean cold water. 

It has been di s covered that bacteria stQi exist 
in quantities after the paste has remained upon 
60 the walls for a period of one-half hour, but after 
■ one horn: most of the bacteria have been killed 
and satisfactory dlslnfectloQ * Is accomplished. 
For ordinary'purposes, the paste may be left in 
contact with the container for 1-13 hours, but 
55 longer periods may be used where desired, par¬ 


ticularly where it is not conv^mient to reflU the 
container sooner. The presenc^e of the paste upon 
the walls of the container serves to prevent re- 
contamination of the walls. |It is believed that 
the length of time required to obtain Tnaxlnium 5 
germicidal action is due to the fact that the milk 
forms a protective coating fo^ the bacteria and 
that as time passes, the protective layer is either 
penetrated or dissolved, permitting the chlorine to 
kill the bacteria. I 


A preferred chlorlne-supplyl^ detergent is de¬ 
scribed in U. 8. patent. No. 13^.474. This com¬ 
prises a trifsodium pbospbatej-sodium hypochlo¬ 
rite composition, and a saturate solution of this 
product is not only an efflcientl detergent, but Is a 15 
very effective disinfectant, colntainlng available 
chlorine to the extent of 5,000 to 10.000 parts per 
million. Other detergent materials, either com¬ 
bined or mixed with organic or inorganic mate¬ 
rials containing available dalorlne in sufBdent 20 
amount to act as an efllcient disinfectant, may be 
used. I 

For examine, trl-sodlum phosphate may be 
used with sodium hypochlorite, calcium hypo¬ 
chlorite. sodlum-para-toluenej-sulfo-chloramide. M 
or the like. Instead at trl-podium phosphate 
other detergent ccxniiositiona such as sodium 
carbonate, sodium silicate, soqium meta-silicate, 
borax, sodium meta-phosphi^te. sodium pyro- 
pho^hate or the like may bej used In com b lna- 50 
tion with dilorine-supply^ materials. 

Instead of ad(teig the (leterjsent in solid form 
to a wet container. ^ detergent g^middal 
composition may be prepared as an aqueous 
paste and added in this fonn.| 55 

The. foregoing detailed description has been 
given for clearness of understeziding only, and 
no unnecessary limitations should be under¬ 
stood therefrom, but the api>ended claims should 
be construed as broadly as penjnlsslble, in view of ^ 
the prior art. j 

'What I claim as new and (fesire to secure by 
Letters Patent is: 

1. nie method of. cleansing milk containers 
and the like which rominisesi rinsing gros s im- ^ 
purities therefrom with wat^, removing sub¬ 
stantially all of the water, during the interior 
of said container with a water stduble abrasive 


detergent material having gezjmicidal properties 
in, an amount sufficient to saturate the water 55 
remaining therelm and to fonh an adherent 
paste therewith. terubUng ssild container with 
said paste, whereby said undissolved particles 
act as abrasive material and said saturated solu¬ 
tion acts as a detergent, muirjimintwy said pagte 55 
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In ocnUct with said container for a period of ftt aald detergent material oomptlies trl aodtom 
least one hour, and removing the detergent hy phosphate and sodium hypochlorite, 
dissolving It In water. i 4. The method as set forth In claim 1 In which 

2. The method as set forth In claim 1 in which the detergent comprises an alkali metal deter- 
f the detergent Is a chlorine supplying determent, gent and a chlorine 8uig>lylng compo und.. 

3. The method as set forth In claim 1 In which OEOROE B. ASSION. 
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Tim disadvantages, which result from the for¬ 
mation of lime and magnesia soaps, particularly 
In the treatment of textiles, are known. 

It has already been proposed to overcome these 
5 difficulties adding sulphonated oUy products, 
such as Monopol soap to the trmiLtment baths in 
question, the composition of said soap being de¬ 
scribed In the German Patent No. 113,433. 

According to this invention It has been found 
10 that the formation of lime and magnesia soaps 
In liquids, which, besides lime or magnesium salts, 
contain soap or Turkey red oils imresistant to 
lime, can be effectively prevented and any al¬ 
ready precipitated fatty add salts of caldum 
15 and magnesium be converted into a fine disper¬ 
sion or brought into solution by adding the ^- 
phonation products of higher aliphatic alcohols 
to the liquids. The requisite quantities are sub¬ 
stantially less than those, vddeh must be em- 
20 idoyed for obtaining the same effect with Mdno- 
pd soap. The preferred procedure is to add the 
sulphonated alcohols or their alkali metal or am¬ 
monium salts referred to collectively hereinafter 
as “alkali salts** to the hard water before adding 
25 the soap or the Turicey red oil. In this case, if 
correct dosage is effected, abeolutely no separa¬ 
tion of lime or magnesium soaps takes place, and 
the solutions remain absolutely clear. If, on the 
other hand, the sulphonated alcohols are added 
SO only after the so^ or the Turkey red oil, the 
strongly turbid liquor first becomes lighter In 
color and. after adding larger quantities (ff the 
sulphonated alcohol, the liquid becomes almost 
completdy clear. The amount of sulphonated al- 
35 cohols required to be added is, however, in this 
case greater than when the soap or the TUAey 
red oil is added to the already corrected water. 

The sulphonated derivatives of the aloohc^ 
corresponding to the higher fatty adds, such as 
40 sillphonated octadecyl alcohol and sulphonated 
lauryl alcohol, have proved to be partlculi^ 
suitable. In place of the last mentioned com¬ 
pound there can with advantage be employed the 
mixture of sulphonated fatty alcohols, which is 
45 obtalnedby converting the cocoanut on adds Into 
the corresponding alcohol mixture and sulpho- 
nating this mixture. 

It has been found that the action of the snl- 
phemated fatty alcohols Is assisted if they an 
00 employed in admixture with secondary alkali 
pbo^hates. The secondary alkali phosphates In¬ 
clude the alkali metal salts of pyro- and ortho- 
phoghoric adds. (Of. EiAiralm, “Anorganisehe 
Chemie**. 1939, p. 821, lines 8 to 18; “General and 
66 mdnstxlal Chemlstiy** by Molinari, xnargtnle. 
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Second Edition, p. 418, lines 33 ind 24; “A Course 
In General Chemistry** by McPherson and Hen¬ 
derson, Second Edition, p. 488, line 22.). A suit¬ 
able mixture Is. for example. 30 parts of second¬ 
ary sodlmn phe^hate per 70 p4rts of the sodium 5 
salt of the sulp^nated lauryl ialcohol. 

.In many cases It has proved to be advanta¬ 
geous also to add the said compbunds to the water 
which is employed in the subsequent rinsing oper¬ 
ation. I 10 

It should be understood tha^ the terms “sul- 
fonation** and **sulfonated** jhave been used 
throughout the specification and dalms in thdr 
broad sense and hrace the Invention includes the 
use of sulfates as well as true s^onates. 15 

I claim: | 

1. In a mneess of rinsing jfibrous materials 

treated with solutions of fatty add derivatives 
tmstable towards lime and magnesia salts, the 
method of preventing the detrimental effects of 20 
lime and soaps remaining as a result 

of such treatment characterized in that sulpho- 
naUon products of the primary higher aliphatic 
alcohols are added to the rlnsW liquids. 

2. The process of eliminating the detrimental 25 

effects of lime and magnesia soaps in liquid treat¬ 
ment baths containing fatty aejid derivatives un¬ 
stable towards and magnesia salts compris¬ 
ing adding to the treatment liquid a sulfonated 
higher aliphatic alcohol. 30 

3. The process as described ^ claim 2 where¬ 
in the sulfonated Mgbw allphaitic alcohol is add¬ 
ed to the treatment liquid prlpr to the a ddi t io n 
of the fatty acid derivatives. 

4. The process as described m claim 2 where- S5 
In the sulfonated higher aliphatic alcohol Is add¬ 
ed to the treatment liquid subOequent to the ad¬ 
dition of the fatty add derivatives. 

5. The process of eliminatirtg the detrimental 

effects of and magnesia so^ps in liquid treat- 40 
ment baths fatty add derivatives un¬ 

stable towards and magnesia salts compris¬ 
ing adding to the treatment lljquld a water sdu- 
ble salt of a sulfonated higher aliphatic alcohol. 

8. The process as described |n claim 3 wherein 45 
the sulfonated alcohol is a npnovalent normal 
primary higher ahphatle alcohol. 

7. The process of fllmlnaribg the detrimental 
effects of lime and "**8’’*****^ sotos In liquid treat¬ 
ment baths containing fatty acid derivatives un- 60 
stable towards lime and magnjpda salts compris¬ 
ing ■^Mtwg to the treatment l^uld a water solu¬ 
ble salt of a sulfonated monovalent normal pri¬ 
mary higher aUphatle alcohol^ 

8. The pro ce s s of eliminating the detrlmeatal 66 
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effects of lime and mftgnesift soapc in UoDld treftt- 
• ment baths containing fatty acid dertvativea tm- 
stable towards lime and magneslft salts compris¬ 
ing adding to the treatment liQuid a solfonated 
5 higher aliphatic alcohol and: a secondary alkali 
metal 

9. The process of AHtwtnaMTig the detrimental 
effects of lime and magnesia soaps in treatment 
baths containing hard water; and fatty add de- 
10 rlTatives unstaUe toward lime and magneaia salts 


tore of alcohols converted from a mixture of the 
adds of cocoanut oO. 

10. The process of eliminating the detilmeDtal 
effects of lime and magnesia soaps in hqnld treat- • 
ment baths containing fatty add derivatives un- 
staUe towards lime and magnesia salts compris¬ 
ing adding to the treatment lionid the sulf onated 
alcohol, primary lauryl sulfate. 
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Tlie i)resent Invention rdates to washing and 
cleansing compositions. 

X have found that particularly effldent. and 
valuable washing and cleansing composi t i on s can 
6 be obtained by incorporating known washing 
agents of the class of sulphuric derivatives ot 
alijdiatlc compounds containing at least 8 carbon 
atoms with water-soluble salts of meta-phos- 
phoric acid. 

10 The said sulphuric acid derivatives comprise 
true sulphonlc adds and add sulidiuric esters 
of said aliphatic compounds, as well as water- 
soluble salts of said esters and adds. Conse¬ 
quently. whenever the term "sulphuric add dc- 
15 rivatives of aliphatic compounds" is hereinafter 
employed, it is Intended to mean the free sul- 
l^onic sicids and the add sulphuric esters as well 
as the water-soluUe salts thereof. The said wa¬ 
ter-soluble salts preferably are alkali salts. 1. e. 
20 ammonium, alkali metal (Na. K, li) and the 
salts derived from aliphatic amines, such as the 
alkylol amines, for example mono-, dl- and tri- 
ethanol amines. 

The water-soluMe salts of metaphosphoric add 
25 c(»nprlse the same alkali constituents as the 
water-soluble salts of the aforesaid sulphonlc 
adds and sulphuric esters. 

Examples of sulphuric add derivatives suitaUe 
for the purpose of the present invention are the 
30 alkali salts of cetyl sulphonlc add. hydroxyocto- 
decane sulphonlc add. sulphonlc adds of lauric. 
palmitic and margaric add, sulphonlc adds of 
fatty add mixtures obtainable by saponification 
of fatty oils and fats, such as coconut oil, palm- 
35 kernel oil. soya bean oil or cotton seed oil. alkali 
salts of oldc hydroxyethane sulphonlc add or 
N-oldc-N-methyl taurine and the like. The said 
sulphonlc adds may be prepared, inter aUa, ac¬ 
cording to the ixrocess described in the British 
40 specifications Nos. 343.899 and 341,053. The said 
sulphonlc adds also comprise those derived from 
halogenated. more particularly chlorlrmted. fatty 
adds of the kind described. Suitable salts of sul¬ 
phuric esters are more particularly those of ali- 
45 phatic alcohols contanlng at least 10 carbon at¬ 
oms. such as decyl, dodecyl. tetradecyl, octodecyl 
and oleyl alcohols, whldi alcohols may also con¬ 
tain one or more chlorine atoms in their .moleeule. 
Particularly valuable compositions are obtained 
60 by tQcorpwating the said salts of metaphosidhorlc 
add with the soli^ionated mixtures of alcohols 
obtainable by the liquid phase oxidation of par- 
alBn wax according to Patent No. IJKBJttf, The 
said sulphonlc adds of aliphatic co m pounds oon- 
■ C 5 tatning at least 8 carbon atoms may also be sob- 
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stituted by polynudear aromatic hydrocarbon 
radicles, in which case tl^ sulpuhonic add 
groups may be fixed to the aromatic nodetis. 
such as is the case for example with mono- or 
polyoctylnaphthalene sulphonlc adds. Very val- § 
uable compositions may also{ be prepared from 
esters, amides and ester amides, obtamable by 
condensing a hydroxyalkyl ainlne with a higher 
aUphatlc add ccmtalnlng sulbhuric add groups, 
for example according to the! British Patent No. ig 
306.116. and from the sulpbonated condensa¬ 
tion products of hydroxylalkyi ethers with fatty 
acids containing at least 8 carbon atoms, which 
may be prqMired according to the British Patent 
No. 364.104. The said sulphuric add derivatives ig 
also comprise the sulphonatM fatty add com¬ 
pounds. containing chlorlne.1 whldi may be ob¬ 
tained according to the ^tlsh Patent- No. 
389.543. and the add sulimuijlc esters of halogen 
derivatives of hydroxylated aliphatic hydrocar- so 
bons obtainaUe according tci the BrlUah Patent 
No. 394.043. I 

The quantity of alkali salts of metaphosphoric ■ 
add contained in the compositions according to * 
the present invention generi^ amounts to be- 25 
tween about 10 and about 200 per cent of the 
weight of the aforesaid sulbhurlc add deriva¬ 
tives. the pre f e r red compositions containing about 
equal parts by weight of dtheir components. The 
said components may be with other gg 
or added to the water in ai^ sequence in suit¬ 
able proportions, and in this mazmer washing 
preparations or washing liqulors of high wuhing 
power are obtained. When 'jgradilng textiles, es- ' 
pedally in hard water, excel^tly washed goods i6 
are obtained which are distinguished by a spe¬ 
cially soft toudL The gnwipfMrfMrtw according 
to this invention axe therefore especially sult- 
^le for the trratment of fklndcs tnm or con¬ 
taining cotton and artlflclal ^ f^hriny but xa^y 40 
also be employed with advafxtage for the treat¬ 
ment of other textile materials. The said com- 
posltions may also be emplolred for washing ar¬ 
ticles of an other kinds, as fUr example fumituze. 
floor coverings, or windows, and for washing ani- ^ 
mal hair. 

Other additional sobstanges may be added to 
the aaid prepa r atio n s of washing hquors. as for 
example GUauber's'salt, wa^er-glass. substances ^ 
having an oaddiring or redujelng action, such ns *** 
sodium perborate or sodlun^ bydrosulptilte. sol¬ 
vents. sudi as cyriohexamn. cyclohexanone, 
monoalkyl or monoaxyl -este^ of glycols, such as 
crtafl or ulenyl others of | ethylene glycol, or gg 
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chloitnatfd hydrocarbons, such as carbon tetra¬ 
chloride, txiddorethylene and the like. 

Hie loUowing unexpectedly good results ob¬ 
tainable by washing with the sidd new compo- 
r> sltlons become evident by the following compari¬ 
sons: Ladles’ dress-cloth Impregnated with 5 per 
cent by vrelght of olive oil Is treated for 5 minutes 
at between 40* and 45* C. with 10 times its weight 
of a degreasing bath. The first bath contains 
10 per litre of v^ater 0.75 gram; of the sodium salt 
of tetradecyl alcohol add sulphuric ester, the 
second bath contains the same quantity of a 
mixture of equal parts of tertiary sodium phos¬ 
phate and the said sodium salt of the add sul- 
15 phurlc ester of tetradecyl alcohol, and the third 
bath contains the same quimtity of a mixture 
of equal parts of sodizim metaphosphate and the 
said sodium salt of the add sulphuric ester of 
tetradecyl alcohol. Whereas by the said treat- 
20 ment the first and second baths only remove 43.2 
and 50.0 per cent, respectively, of the oil origi¬ 
nally present on the cloth, th^ third bath removes 
71.0 per cent of the oil. It is quite obvious that 
such a large increase of the degreasing effect 
25 is something quite unusual in the art. 

The following examples will further illustrate 
the nature of this invention but the invention 
is not restricted to these examples. 

Example 1 

White body linen or household Unen is boiled 
for an hour in a washing hquor containing in 
each litre of water of 15* hardness (German scale 
according to which 1* hardness the eqtdv- 
25 alent of one part by weight of CaO in 100.000 
parts of water) 1 gram of the sodium salt of 
oldc-N-methyl tauxlde (British spedflcation No. 
341.053). 2 grams of sodium carbonate and 2 
grams of sodium metaphosphate. A pure white 
5 Q odourless linen is obtained. 

Example 2 

Artificial silk stockings from viscose, contain¬ 
ing strains of mineral oil from wearing are 
washed in a washing hqoor containiz^ in each 
litre of water of 15* hardness (German scale ac¬ 
cording to vdiich 1* hardness means the equiv¬ 
alent of one part by wdght. of CaO in 100.000 
parts of water) 1 gram of the reaction product 
of diddor-stearlc add and mono-ethanol amine 
^ sulphuric add sodium salt. 0.5 gram of sodium 
meta-pbosphate and 0.5 gram of sodium carbo¬ 
nate for half an hour at 60* C. while keeping the 
stockings in vigorous movement. Hie washed 
stockings are entirely free from stains and can 


SO 


45 


65 


be dyed without any trouble. 

Example 3 


8ulnt wool is washed at 50* C. in a wadiing 
hquor in eadi htro of water 1 gram of 

^ the sodium salt of the add sulidiuric ester of 
octodecyl alcohol. 2 grams o£ sodium carbonate 
and 1 gram of potassium meta-phoqihate. An 
open, pure wool practically free from fat is ob- 
^ tained vdddi may be spun without appreciable 
® waste. 

Example 4 

Tabries of wool, artificial silk or natural silk 
are washed adifle behig kept carefully moving in 
70 a lukewarm washing liquor containing in eadi 
htre of water 2 grams of the mixture of the so- 
dlum salts of the add sulphuric esters from the 
alcohols corresp on ding to the fatty adds of coco¬ 
nut oil, Ofi gram of sodium carbonatr 'nd Ofi 
7 g gram of ammoolnm meta-pho^dmu*. Hie 


washed fabrics are quite free firom impurities and 
retain their original lustre and softness without 
injury to the shade of colour. 

Examvie 5 

Woolen piece goods, which contain consider¬ 
able amounts of ohve oil, oldn. machine oil or 
the like oiling agent from spinning, are washed in 
washing with a washing liquor contain¬ 

ing in each litre of water 2 grams of the sodium 
salt of the oleic ester of hydroxyethane sulpbonic 
add. obtainable for example according to the 
Irtish spedflcation No. 366.916. 1 gram of so¬ 
dium carbonate and 1 gram of sodium meta- 
phosphate. A complete removal of the spinning 
oil and the other impurities is effected without 
the goods being unfavourably influenced. The 
barring of the Washing water plays no part in 
the washing process. 

Example 6 

For the cleaning of metal and glass articles, 
floor-coverlucs and lacquered articles, a mixture 
of the following composition is suitable:— 

40 parts by weight of the mixture of sodium salts 

of the add sulphuric esters of the alcohols cor¬ 
responding to the fatty adds contained in coco¬ 
nut or palm kernel oils, 

10 parts by weight of sodium meta-x^xosphate and 
50 parts by weight of Glauber’s salt. 

By dissolving this mixture in water, an excel¬ 
lent deaning agent is obtained. 

Example 7 

Suint wool is washed at from 45* to 50* C. in 50 
tlm p i T its weight of a liquor containing 2 grams of 
the sodium salt of octyl naphthalene sulphonic 
add and 0.25 gram of sodium meta-phosphate per 
litre of water. A pure wool free from fat is ob¬ 
tained. 

What I claim is:— 

1. A washing and deansing preparation essen¬ 
tially consisting of a water soluble sulphuric de¬ 
rivative of an aliphatic compound containing at 
least 8 carbon atoms and having detergent and 
wetting properties and a water soluble salt of 
meta-pho9horlc add. 

2. A washing and rf«>ftTisiTig preparation essen¬ 
tially ffAnxiKting of a water soluble sulphuric de¬ 
rivative of an aliphatic compound containing at 
least 8 carbon atoms and having detergent and 
wetting properties and between about 10 and 
about 200 per cent of said derivative, of a water 
solul^ salt of meta-phosphorlc add. 

3. A wadUng and preparation essen¬ 

tially rAnv*fi^"g of an metal salt of a water 
soluble sulphuric derivative of an allidiatic com¬ 
pound at least 8 carbon atoms and 

having detergent and wetting properties and an 

Ttiftal salt of meta-phosphorlc add. 

4. A cashing and cleansing preparatimi essen¬ 
tially ron)d«ting of an alkali metal salt of a water 
soluble derivative of an aliphatic compound dnx- 
tainiwg at least 8 carbon atoms and having deter¬ 
gent and wetting properties and between about 
10 and about 200 per cent of said alkali metal 
salt, of an alkali salt of meta-phosph or lc add. 

5. A washing and cleansing preparation essen¬ 
tially consisting of a sodium salt of a water solu¬ 
ble sulphuric derivative of an ali p h a tic com¬ 
pound containing at least 8 carbon atoms and 
having detergent and wetting properties and the 
sodium salt of meta-pbo 9 harle add. 

6. A washing and deansing preparation essen¬ 
tially consisting of a aodlnm salt of a vvater sola- 
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ble sulpbuzlc derivative of an aliphatic com* 
poimd containing at least 8 carbon atoms and 
having detergent and wetting properties and be¬ 
tween about 10 and about 200 per cent of said so- 
5 dium salt, of the sodium salt of meta-phosi^orlc 
add. 

7. A washing and cleansing preparation essen¬ 
tially consisting of a sodium salt of an add sul¬ 
phuric ester of an aliphatic alcohol containing at 

10 least 10 carbon atoms and the sodium salt of 
meta-phosphoric add. 

8 . A washing and cleansing preparation essen¬ 
tially consisting of a sodium salt of an add sul¬ 
phuric ester of an aliphatic alcohol containing at 

15 least 10 carbon atoms and between about 10 and 
about 200 per cent of said sodium salt, of the so- 
dliun salt of meta-phosphorlc add. 

9. A washing and deansing preparation essen¬ 
tially consisting of a sodium salt of an add sul- 

80 phurlc ester of a chlorinated aliphatic alcohol 
containing at least 10 carbon atoms and between 
about 10 and about 200 per cent of said sodium 
salt, of the sodium salt of meta-phosphoric add. 

10. A washing and cleansing preparation essen- 
85 tially consisting of a sodium salt of a sulfonated 

condensation product of an alkylol amine and a 
fatty add containing at least 8 carbon atoms, 
and between about 10 and about 200 per cent of 
said sodium salt, of the sodium salt of meta- 
30 phosi^oric add. 

11. A washing and cleansing preparation essen¬ 
tially consisting of a sodium salt of a sulfonated 
ester of an alkylol amine and a fatty add con¬ 
taining at least 8 carbon atoms, and between 
about 10 and about 200 per cent of saJki sodium 


salt, of the sodium salt of mMa-phosphoric add. 

12 . A washing and deansinig preparation essen¬ 

tially consisting of a sodltun Isalt of a sulfonated 
ester of an alkylol amine and a chlorinated fatty 
add containing at least 8 ct^bon atoms, and be- 5 
tween about 10 and about 200 per cent of said so¬ 
dium salt, of the sodium salt !of meta-phosphoric 
add. ! 

13. A washing and cleansing preparation essen¬ 

tially consisting of a sodium ^t of a condensa- 10 
tion product of oleic add and an alkyl-sulfonic 
add, and between about 10 land about 200 per 
cent of said sodimn salt, of i the soditun salt of 
meta-phosphoric acid. I 

14. A washing and cleansing preparation essen- is 
tially consisting of the sodiui^ salt of N-oleic-N- 
methyl taurlde and between about 10 and about 
200 per cent of said sodium ^t, of the sodium 
salt of meta-phosphoric add.| 

15. Tlie process which comprises treating soiled 20 
materials with an aqueous ba|h of a washing and 
cleansing preparation essentially consisting of a 
water soluble sulphuric derivt^tive of an aliphatic 
compound containing at least 0 carbon atoms and 
having detergent and wetting properties and a 8.7 
water soluble salt of meta-pb<|>^horic add. 

16. A washing and cleansing preparation essen¬ 

tially consisting of a sodium s^t of a sulphonated 
ester of an alkylol amine and a fatty add contain¬ 
ing at least 8 carbon atoms land sodium xneta- 30 
phosphate. | 

17. A washing and cleansing preparation essen¬ 
tially consisting of the sodiuni salt of N-oldc-N- 
met^l taurlde and sodium m^ta-ph osphate. 

nUTZ SZEFKRT. 35 


I 


BEST COPY AVAILABLE 

trom tha original bound volume 



Defendant’s Exhibit J. j 

I 

526 Translation of Swiss patent no. 150 589, class 24 aL 
to the firm: H. Th. Bolmie Aktiengesellscbaft, Chemt 
nitz, Sa., Germany, application filed Oct. 28, 1930, patent 
registered Nov. 15, 1931, published Jan. 16, 1932, prioritj^ 
Germany: Dec. 13, 1929. | 

Process for the preparation of treating baths containing 

soap or Turkey red oil which are free from harmful limi 
and magnesia soap separations. | 


The injuries which are caused by the formation of lim^ 
and magnesia soaps, particularly in the treatment of texi 
tiles are known. j 

It has already been proposed that these injuries be comi 
batted by adding to the treatment bath in question sulf 
fonated oil products such as, for example, monopolsoap. j 
Now it has been discovered that the formation of lime and 
magnesia soaps in treatment baths which contain besidei 
lime or magnesia salts soap or lime unstable Turkey re4 
oils can be effectively prevented and already separated 
fatty acid salts of calcium and magnesium converted into 4 
fine dispersion or brought to solution if the baths are prej 
pared with the addition of sulfonation products of th^ 
higher aliphatic alcohols or salts of the same. The necesf 
sary quantities are considerably less than those which must 
be used for the securing of the same result on monopol soapj 
The most suitable procedure is to add the sulfonated alco4 
hols or their alkali or ammonia salts to the hard 
527 water before the soap or Turkey red oil. In this cas0 
if the dosage is correct no separation of lime and 
magnesia soaps will occur and the solutions will remain en-f 
tirely clear. If, on the contrary, we add the sulfonated 
only after the soap or to the Turkey red oil then there Vrili 
occur at first a lighter coloration of the strongly colored 
bath and after the addition of larger amounts of the sul-i 
fonated alcohol the liquid becomes approximately entirely 
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clear. The consumption of admixed material is, however, 
in this case higher than if the soap or the Turkey red oil 
were first added to the already corrected water. 

As specially suited have proven the sulfonated alcohols 
corresponding to the higher fatty acids, such as, for ex¬ 
ample sulfonated octadecyl alcohol and sulfonated laurin 
alcohol. Instead of the last named compound we may use 
with advantage the mixture of sulfonated fatty alcohols 
which is obtained from the cocoanut oil fattv acids bv con- 
version into the corresponding alcohol mixture and sul- 
foiiation of this mixture. 

It has been sho\sTi that the effect of the sulfonated fattv 
alcohols is assisted if they are used in mixture with sec¬ 
ondary alkali phosphates. A suitable mixture ratio is, for 
example, 30 parts secondary sodium phosphate to 70 parts 
of the sodium salt of the sulfonated laurin alcohol. 

In ir.any cases it has been found advantageous to add the 
said compounds also to the water which is employed in the 
following washing process. 

.528 Patent Claiw 

Process for the preparation of treatment baths contain¬ 
ing soa]) or Turkey red oil which are free from harmful lime 
and magnesia soap separations, distinguished thereby, that 
the baths are prepared with the addition of sulfonation 
products of the higher aliphatic alcohols or salts of the 
same. 

Secondary claims 

1. Process as in patent claim, distinguished thereby, that 
the ammonium salts of the sulfonation products of the 
higher aliphatic alcohols are used. 

2. Process as in patent claim, distinguished thereby, that 
the alkali salts of the sulfonation products of the higher 
aliphatic alcohols are used. 

3. Process as in patent claim, characterized by the use of 
the sulfonation products of monovalent, normal, primary 
higher alcohols. 
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4. Process as in patent claim and secondary claim 3, dis¬ 
tinguished thereby, that the sulfonated alcohols are used in 
mixture with alkali phosphate. 

Tr/CP. 

Defendant’s Exhibit K. 

529 Patent Specification 

Convention Date (Germany): June 13, 1925. 

Application Date (in United Kingdom): June 14, 192 

No. 14917/26. 

253,554 

(’omplete Accepted: Sept. 14, 1927. 

Complete Specification. 

Improvements relating to Washing or Emulsifying.j 

! 

I, (^arl Alexander Agthe, a Swiss citizen, of 1, Haseh\^^g, 
Zurich, Switzerland, do hereby declare the nature of tfiis 
invention and in what manner the same is to be performed, 
to be particularly described and ascertained in and by ^he 
following statement:— ! 

Sodium pyrophosphate has been used as an agent for re¬ 
moving ink spots from textiles on account of its capacity ^or 
forming water-soluble double salts with iron compounds. 
Sodium pyrophosphate has also been recommended for tjhe 
treatment of straw plait, vegetable fibres, hats and the li^e, 
preparatory to bleaching. Thus, the straw plait, for (Ex¬ 
ample, is first treated in a soaking bath of sodium 
phate, to which also may be added a hydrosulphite 
tion, and is then treated with acid to eliminate i 
phosphate and hydrosulphite, and is finally bleached, 
sodium pyrophosphate in this process serves to soften 
material. 

According to the present invention salts of 
phoric acid are used as washing agents, particularly 
coloured fabrics, because unlike their behaviour to ink, th«|v 
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do not attack dyes. They are generally suitable for wash¬ 
ing and show particular advantage in the case of woollen, 
silk and other soft fabrics. The suitability of these com¬ 
pounds for washing is due to their capacity for emulsify¬ 
ing, and thus removing fatty and oily matter adhering to 
the material thus it is also possible to wash fibre containing 
fat, such as crude wool, with salts of pyrophosphoric acid. 

For washing woollen and silk fabrics which are attacked 
by alkalies, the alkali salts of phosphoric acid have been 
used as a mild washing agent. The action of these com¬ 
pounds depends essentially upon their alkalinity, whereas 
the washing capacity of the salts of pyrophosphoric acid is 
a specific property of these compounds. The salts of pyro¬ 
phosphoric acid can also act in certain cases directly as 
emulsifying agents. 

When normal sodium pyrophosphate Na4P-0; is com¬ 
pared with tribasic sodium phosphate for washing raw' 
wool: there is an essential superiority in the pyrophosphate 
notwithstanding that sodium pyrophosphate has a smaller 
alkalinity. I Comparison of sodium pyrophosphate with 
dibasic sodium phosphate, which are of about equal alkaline 
strength, shows that it is necessary to use a larger quantity 
of the dibasic sodium phosphate than of the pyrophosphate 
in order to obtain the same washing effect. Thus, in normal 
pyrophosphate one has a w'ashing agent w’hich exercises a 
good effect, even in quite feebly alkaline solution. 

Even solutions of the acid salts of the composition 
M-H.;P:; 07 , where M= a metal, are suitable washing agents 
w’hich afford the great advantage that soft goods can be 
washed with neutral or acid solutions. The neutral or acid 
w’ashing agent can most simply be obtained by adding an 
acid to normal sodium pyrophosphate. 

The effect of the salts of pyrophosphoric acids can be es¬ 
sentially enhanced by using them simultaneously with 
knowTi washing or emulsifying agents, such as sulphite 
cellulose liquor, tragaeanth, glue, gelatin, albuminous mate¬ 
rial or saponin. Also salts of the various fatty acids and 
other soaps. 
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Having now particularly described and ascer¬ 
tained the nature of my said invention and in what 
manner the same is to be performed, I declare that whaj 1 
claim is:— j 

1. A process of washing or emulsifying, wherein the wasjh- 

ing or emulsifying agent is a salt of ])yroj)liosphoric a<jid 
used either alone or in conjunction with known washing afi^l 
emulsifying agents. j 

2. A washing or emulsifying agent comprising a salt jof 

pyrophosphoric acid. | 

Dated this 12th day of June, 1926. | 

ABEL & IMRAV, j 

Ageuix for the Applicant. j 

I 

Kedhill: I'rintod for His St;ui< »K*r_v Office, hv Love \ Malefjun- 

.son. Ltd.—1927. | 

Drfriu/ant's Exhibit L. \ 

I 

.531 Patent fipecifeation 

273,414 j 

Application Date: April 7. 1926. Xo. 9197 26. j 

Complete Accepted: July 7, 1927. j 

Complete Specification. | 

A Process for Maintaining the Effectiveness of \VashiLg 
and Bleaching Powders Containing Soap and OxygfUi- 
evolving Compounds. ! 

\\ e, Theodor Benckiser, Albert Reimann and Alb(j*rt 
Reimann, Junior, all of German nationality, trading as t|he 
firm Joh. A. Benckiser, of Frankenthalerstrasse JO. Litd- 
wig.shafen a/Rhein, Germany, a firm duly constituted im(|er 
the laws of Germany, and Fritz Draisbach, of .Tiigerstra^se 
30, Ludwigshafen a/Rhein, Germany, of German nation|il- 
ity, do hereby declare the nature of this invention and |in 
what manner the same is to be performed, to be particularly 
described and ascertained in and bv the following state¬ 
ment:— * ^ I 
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At the present day, many washing and soap powders are 
made which have a bleaching effect by perborate or other 
persalts being added to the soap body. It has however been 
found that the active oxygen in such bleaching powders is 
almost completely dissociated at moderately high tempera¬ 
tures. Thus, in a solution of perborate and ordinary curd 
soap in water after a quarter of an hour or half an hour or 
one hour at SO® C. 93^^ or 96^ or 100^ respectively of the 
total active oxygen is destroyed, from which it follows that 
even in the preparatory state of the washing lyes about 
96% of the total active oxygen is evolved without effect, 
before the articles which are to be washed come in con¬ 
tact with it at all. Such a washing lye will of course have 
no more bleaching action, after the active oxygen which in 
any case is present in a small quantity only, has been almost 
completely destroyed. 

For obtaining a better utilization of the active oxygen it 
has been suggested, to separate the bleaching process from 
the washing process, and with this object in view a bleach¬ 
ing powder has been put on the market, which is intended 
for the preparation of a separate lye after the washing 
process has been completed, for bleaching the articles to be 
washed. 

It is broadly known to increase the keeping quality of per- 
carbonates, perborates or other compounds in a dry state 
or in solutions containing unstable oxygen by adding 
thereto alkali pyrophosphates. It is also known to manu¬ 
facture washing powders by mixing a soap containing an 
alkali phosphate with a solution of silicate of soda saturated 
with hydrogen peroxide. 

For the purpose of stabilising the persalts in soap pow¬ 
ders it has been suggested to add waterglass. Presumably 
the idea underlying this suggestion was that in alkali per¬ 
oxide bleaching baths the salts of silicic acid act as anti¬ 
catalysts. 

On the other hand the surprising discovery was made 
that water-glass in the presence of soap does not retard the 


dissociation of the persalt, as after one hour all the oxygen 
in a solution of soap, perborate and water-glass was (^- 
sociated. j 

The present invention makes it possible to prevent ^he 
dissociation of the oxygen salts in soap-containing solutions 
in an effective manner and hence to produce a soap bleach¬ 
ing powder which enables the washing and bleaching pr|)c- 
esses to be united, while maintaining the active oxygen jin 
the lye for a far greater period of time than has hitherto 
been possible. Accordingly the present invention consists 
in a soap powder containing a soap and a perborate or lilke 
persalt with or without soda to which an alkali acid pyro¬ 
phosphate, an alkali neutral pyro-phosphate or ammonii^m 
phosphate is added in the solid state. It has been foupd 
that the phosphates just referred to extensively counteract 
the dissociation of the persalts in soap solutioi^s, 
532 without in any way detrimentally affecting the clean¬ 
ing action of the soap, so that it is now possible |to 
obtain an appreciable bleaching effect for the articles to be 
washed. The retarding action exerted by the various alkali 
phosphates on the dissociation of the persalts in a soap 
solution is illustrated by the following results from tests:— 
Three solutions of 6 grammes perborate soap powder lin 
300 cc. of water were prepared, to which were added (i.4 
grammes acid sodium pyrophosphate, neutral sodium pyro¬ 
phosphate and ammonium phosphate, respectively. At! a 
temperature of 80® C. and with the following additions tlie 
active oxygen dissociated was as follows:— | 


after 

acid pyrophosphate 
neutral pyrophosphate 
ammonium phosphate 


2 


3 hours 


about 15% 30% 45% 
50% 70% 80% 
“ 76% 90% 100% 


It will be seen from the above figures to what extent tljie 
addition of these alkali phosphates retards the dissociati<j)n 
of the persalt in a soap solution and thereby makes its ac¬ 
tion as a bleaching powder possible. | 
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In our Specification under the Xuinber 265,417, we have 
described a process for the stabilization of blcachins: baths 
in which acid pyrophosphates are added to the said baths; 
but we wish it to be understood that the present invention 
relates solely to niaintaininir the effectiveness of soaj) pow¬ 
ders containinu- oxygen-evolving coin})ouiids. 

Having now particularly described and ascertained the 
nature of our said invention and in what manner the same 
is to be performed, we declare that what we claim is:— 

1. A soap powder composed of soa]) and a perborate or 
like ]iersalt. with or without the addition of soda, to which 
an alkali acid pyrophos])hate, an alkali neutral pyrophos¬ 
phate or water-free ammonium phosi)hate is added in the 
solid state to retard the liberation of the oxygen. 

2. An improved soap ])owder as claimed in Claim 1, sub¬ 
stantially as described. 

Dated this 1st day of April, lt^26. 

MARKS & CLKRK. 

n^dhill: erintt*«i f'-r His Mnji'sty's StationiTv Oflicp. by jc M.Tlcom- 

snn. Ltd.—1927. 

Defnnhnt's Kxhihit M. 

533 Patent Specification 

Convention Date (Germany): Oct. 6, 1930. 

Application Date (in United Kingdom): Sept. 25, 1931. 

379.534 
No. 26,825/31. 

Complete Accepted: Sept. 1, 1932. 

COMPLETE SPECTFK'ATION. 

Soap and like Preparations. 

We, II. Th. Bobme Aktiengesellscbaft, of No. 29, Moritz- 
strasse, Chemnitz, Saxony, Germany, a Company organ¬ 
ised under the laws of Germany, do hereby declare the 
nature of this invention and in what manner the same is to 
be performed, to be particularly described and ascertained 
in and by the following statement:— 
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This invention relates to soap and like preparation$. 

According to this invention it has been found that |nix- 
tures comprising soaps, sulphonated oils or allied jsub- 
stances and salts of acid sulphuric acid esters of higher 
normal primary aliphatic alcohols, that is to say those jcon- 
taining more than nine carbon atoms in the molecule,! are 
especially advantageous for the various purposes for \\^nich 
soap preparations are employed. These mixtures retain 
unimpaired the important advantages of the soaps even 
when used in hard water containing considerable quantities 
of salt or acid. Moreover, the mixtures do not yield jwith 
such vrater any insoluble precipitates; on the contrary!any 
lime soaps formed or free fatty acid remain emulsified ii^ the 
washing bath. The soap and like preparations of thi$ in¬ 
vention possess very superior washing and cleansing 
powers, which can only be compared with the action of soap 
in softened water, as well as extremely intensive foafiiing 
properties. j 

Soaps of every kind, such as curd soaps, resin curd scraps, 
soft soaps, sulphonated oils and allied substances ma^ be 
employed as the soap constituent of the preparations, j By 
the term “allied substances” as used herein is to be under¬ 
stood sulphuric acid derivatives of fatty substances not| de¬ 
rived from oils or fats (fatty acid glycerides) for example, 
sulphonated fatty acid amides, sulphonated fatty acid ajlkyl 
esters and sulphonated olefines and transformation prod¬ 
ucts of sulphonation products of fats, such as for example 
the material knovTi under the Registered Trade Mark ]\j[on- 
opol Soap. Of the sulphuric acid esters of the higher 
normal primary aliphatic alcohols, the acid sulphuric acid 
esters of lauryl alcohol, cetyl alcohol, stearyl alcohol, or 
mixtures of the sulphuric acid esters of higher normal pri¬ 
mary aliphatic alcohols, such as the alcohols corresponding 
to the coconut oil acids are, for example, particularly Suit¬ 
able. ! 

The preparation of the soap and like preparations of this 
invention mav be effected in anv desired manner. The 
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soap or the like may, for example, be mixed with the dry 
salt of the higher normal primary aliphatic alcohol sul¬ 
phuric acid ester, and tlie mixture pressed, or the molten 
soap or the like may be mixed with the solid salt or a solu¬ 
tion of the salt. The mixture obtained in this wav mav 

•r * 

then, if desired! be powdered. The proportions to be em¬ 
ployed depend 6n the hardness, the salt content, or degree 
of acidity of tht^ water to be employed. A mixture of 7o% 
of soap with 255v of the alkali salt of a higher normal pri¬ 
mary aliphatic alcohol sulphuric acid ester has proved to 
be very suitable for many purposes. 

The soap and like preparations of this invention may also 
be admixed with fat solvents such as hydrocarbons or halo¬ 
gen derivatives of hydrocarbons, lower alcohols, cyclohex- 
anol, and glycerine, and/or washing agents such as soluble 
phosphates, borax, and water glass, and/or bleaching agents 
such as persalts. 

The following example illustrates the invention: 

150 kgms of molten curd soap are carefully mixed with 
stirring with 50 kgms of sodium dodecyl sulphate (the so¬ 
dium salt of the acid sulphuric acid ester of lauryl alcohol). 
2 kgms. of the resulting .^oa]) preparation are dissolved in 
1,000 litres of water of 12® temporary and 6® permanent 
hardness. The soap bath thus prepared exhibits an ex¬ 
traordinarily good washing and cleansing action and inten¬ 
sive foaming power, and does not yield, even on long stand¬ 
ing and on heating, any insoluble precipitates. A wash¬ 
ing bath treated with 1,000 litres of the same water and 2 
kgms of Marseilles soap, on the other hand, deposits a 
sticky lime soap in large quantities, and accordingly 
534 shows very slight powers of washing and foam 
formation. 

It has already been proposed to improve the stability of 
soap by the addition thereto of salts of sulphonic acid of 
alkylated aroniatic hydrocarbons, or of the material known 
under the Registered Trade Mark Monopol soap, or of 
other preparations obtained by sulphonating oils or fatty 
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acids. By means of such additions it is true the separat|ion 
of insoluble precipitates can be retarded or reduced tio a 
certain degree, but the cleansing action and the founding 
powers of the soap are at the same time reduced therebd’ to 
an extraordinarily high degree. In these earlier procesUs, 
therefore, the effect is not obtained that the essential [ad¬ 
vantages of the soaps are maintained. | 

It should be understood that the term “higher normal i)ri- 
mary aliphatic alcohols’* as used herein does not incljade 
hydroxy-acids or ethers still containing a hydroxyl grbup. 

We are aware of Specification No. 352,989 and mak^ no 
claim to anything claimed therein, but, j 

Having now particularly described and ascertained !the 
nature of our said invention and in what manner the s^me 
is to be performed, we declare that what we claim is: j 

1. Soap and like preparations comprising soaps, ^ul- 

phonated oils or allied substances and salts of acid sul¬ 
phuric acid esters of higher normal primary aliphaticj al¬ 
cohols, that is to say those containing at least nine carbon 
atoms in the molecule. | 

2. Soap and like preparations as claimed in claim 1, wl^ich 
also contain fat solvents such as hydrocarbons or halogen 
derivatives of hydrocarbons, lower alcohols cyclohex4nol 
and glycerine, and/or washing agents such as soluble pljios- 
phates, borax and water glass, and/or bleaching agents 
as per-salts. 

3. Soap and like preparations substantially as described 

with reference to the example given. j 

I 

Dated this 25th day of September, 1931. i 

H. DOUOLAS ELKIXGTON, I 

I 

Consulting Chemist <& Chartered 
Patent Agent, \ 

20 to 23, Holburn, London, E.C.11, 
Agent for the Applicants. \ 

Redhill: Printed for His Majesty’s Stationery Office| by 
Love & Malcomson, Ltd.—1932. 
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Defendant's Exhibit N. 

Translation of French patent no. 374,351, class XIV- 
535 4, to Gaston Frederic Bernard residing in France 

(Seine) applied for Feb. 6, 1907, granted April 15, 
1907, published June 11, 1907. 

The making of soaps and solutions containing 
pyrophosphates. 


This invention has chiefly for object the making of soaps 
in the manufacture of which intervene pyrophosphates in 
general and in particular soluble pyrophosphates, these 
soaps being suited particularly for cleaning either the hu¬ 
man body or objects. 

The pyrophosphates may be incorporated directly in the 
soap or else we can introduce in the manufacture of these 
products substances containing pyrophosphates either in 
the natural state or in the form of substances capable of 
occasioning the formation of pyrophosphates. 

By indicating soap in particular as being susceptible of 
receiving pyrophosphates in its composition the applicant 
means to specify that a substance containing a base might 
receive pyrophosphoric acid which would have for effect 
producing alkaline pyrophosphates and, consequently, of 
communicating to the substance originally used and which 
might be a soap for example the active cleaning properties 
which the applicant has had occasion to note. 

536 The pyrophosphates thus incorporated in the soap 
may come from the calcination of a mixture contain¬ 
ing natural phosphates which would have for result likewise 
producing pyrophosphates; also we might use any other 
means of producing pyrophosphates for their incorporation 
in the soap or their mixture with this material. The double 
pyrophosphates are likewise very well suited for this appli¬ 
cation. 

The proportion of pyrophosphate thus incorporated in 
the soap is capable of variation according as the soap may 
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have properties more or less active or energetic of clean^g 
or removing grease or again according as the soap is tol be 
used for toilet or domestic purposes or for other household 
or industrial applications. This proportion of pyrosphos- 
phates may vary, thus, depending on circumstances, ^or 
example from 10 to 2b^/c of the total weight of the soap] 
The applicant has observed that the pyrophosphate tjius 
incorporated in the soap may have for effect irritating ^he 
epidermis of the skin; in order to attenuate this effect and 
even to make it completely disappear we add to the soap 
containing pyrophosphate a certain quantity of glycer|ine 
or other substance having an analogous effect on the ^pi- 
dermis. Suitable results are obtained by adding, for [ex¬ 
ample, 50 grams of glycerine to 1000 grams of soap cbn- 
taining 10% of pyrophosphate. | 

537 The pyrophosphates used for this production hre 
pyroi)hosphates of soda or potash or others, either 
calcined and pulverized or crystallized. Soap containing 
calcined and pulverized pyrophosphate of soda has a vbry 
slight action on the epidermis of the human skin, Ifess 
energetic than that of the well known black soap; further¬ 
more the addition of a certain amount of glycerine ccfm- 
pletely destroys this desiccating action on the skin. j 
The addition of glycerine to soaps in which pyrophos¬ 
phates enter does not only have for result destroying i:he 
irritating action of these soaps on the skin but also it 
facilitates the making of the pyrophosphate soap, enabling 
us to produce cakes of coherent soap with the machines 
currently used in soap making, a result which would be dif¬ 
ficult to obtain without this precaution. 

The essential base of this new process being pyrophps- 
phates it is evident that we can obtain the same cleaning 
results by employing them with ordinary soaps and lyes, 
and the applicant considers that the application in t^is 
form of pyrophosphates falls within the scope of his inven¬ 
tion. In other words it matters little whether the incor¬ 
poration of the pyrophosphates takes place during tjhe 
formation of the soap or at the time of its use i 
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538 Besiime 

This invention comprises: 

1. The production of soda or potash soaps in the com¬ 
position of which enter pyrophosphates of any base cal¬ 
cined and pulverized or crystallized, the pyrophosphates 
being added after the making of the paste or in the course 
of the production either in the natural state or in the form 
of products capable of forming with the soap elements 
basic pyrophosphates, the proportion of pyrophosphate 
■which enters into the soap being capable of variation ac¬ 
cording to the purpose for which the soap is intended. 

2. The facultative addition to these pyrophosphate soaps 
of glycerine or other analogous substances for the purpose 
of reducing or even annihilating the irritating action of the 
pyrophosphate on the epideimis of the skin. 

3. As new products pyrophosphate soaps with or without 
glycerine obtaiiied by the processes set forth under 1 and 2 
in the hard or soft state and intended to clean persons as 
well as objects, to remove grease, and capable of various 
household applications, domestic and industrial. 

4. The application of pyrophosphates to soaps and ordin¬ 
ary lyes such as are now in use for the cleaning of per¬ 
sons, objects oC industrial or manufactured products. 
Tr/CP 

Defendant* s Exhibit 0. 

539 Translation of French patent no. 42,615, 1st addi¬ 
tion to Patent no. 717,011, gr. 16-cl. 5, to Beaudouin 

Steverl 3 Tick, residing in Belgium, principal patent taken 
out May 13, 1931, applied for Dec. 3, 1932, granted May 22, 
1933, published Aug. 23, 1933. (two patent applications 
filed in Belgium on Dec. 4, 1931 and Nov. 26, 1932—state¬ 
ment of applicant) 

Process for the domestic leashing of clothes 

In principal' patent no. 717,011 of May 13,1931 there was 
described a process for the domestic washing of clothes 
consisting in first subjecting the clothes to a steeping in a 




very foamy soap bath at a temperature of 50 to 60® 
withdrawing them from this bath after a prolonged s^ay 
to be subjected then after drying and draining, but wi|th- 
out rinsing, to the action of a second bath capable of ^v- 
ing rise to the formation of oxygenated water exerting at 
low temperature a bleaching and disinfecting action, this 
bath being formed by dissolving in water heated to 50| or 
60® a powder composed, for example, of sodium peroxijde, 
sodium carbonate and sodium bicarbonate with subsequjent 
addition of soap. j 

By soap we mean in general a product which is obtaii|ied 
by saponification of a fatty substance with an alkaline ^alt 
of potassium or soda. Soaps have the property of making 
the water foam when they are dissolved in sufficient quantity 
and of then forming an emulsion with the fatty substances 
and dirt of all kinds to be found on clothes for example. 

Soaps have the great disadvantage of being precipi- 
540 tated by the calcareous salts of hard water whjich 
causes a loss of soap and the formation of spots on 
the clothes. I 

The present invention has for object modifications ^nd 
improvements made in this process and having for chief 
aim avoiding the formation of calcareous soap in coijse- 
quence of the hardness of the water. j 

The experiments which have been conducted have shojsvn, 
in fact, that the soap which we add to the lye may be j re¬ 
placed by other substances, such as derivatives of fattyj al¬ 
cohols or a sulfonate of alcohol or analogous substances. 
The latter have the same properties of emulsion and dis¬ 
persion as soap but are not precipitated by the hardnes^ of 
the water, not even in acid or saline bath. Their alkaline— 
earth and metal salts being soluble in water they will pro¬ 
duce in hard water a fine foam and furthermore tliese 
substances are capable of retarding the formation of Cal¬ 
careous soaps and even of dissolving the latter. 

These substances may be added to the various steejJing 
baths and even to the first rinsing bath after the lye. 'rileir 
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addition to this rinsing: bath permits, in fact, combatting 
the disadvantageous action of the hardness of the water 
on the bleaching of the clothes, in particular w-hen soap has 
been used for the steeping baths and when, consequently, 
soap has remained in the clothes. They may likewise be 
incorporated in the lixiviating powder without one having 
to fear the formation of a calcareous soap which would not 
be the Citse if we added ordinary soap to this powder. 

541 The powder may, as experiment has also shown, 
have a composition slightly different from that men¬ 
tioned in the principal patent. 

In a general way, the bleaching and disinfecting action 
may in fact also be obtained by the action of other sub¬ 
stances setting free oxygen at low* temperatures, as, for 
example, sodium perborate or persulfate. 

Furthermore it has been noted that w’hatever may be the 
composition of the powder it is likewise advantageous to 
add lixiviating powder to the first steeping bath, as men¬ 
tioned in the principal patent, and further it has been re¬ 
marked that a noteworthy cleaning effect is obtainable even 
without the subsequent addition of soap. 

As follows from the explanations above the use of lixi¬ 
viating powder even in the steeping bath permits us to com¬ 
bat the disadvantageous action of the hardness of the water 
and it is possible by this new process to reduce to a mini¬ 
mum the quantity of soap necessary for the operation of 
lixiviation properly speaking. Whereas in the case of 
ordinary lixiviating powders the quantity of soap provided 
must be in excess in order to care for the waste occasioned 
by the hardness of the w'ater, if such is the case, w'hich we 
are concerned with, in the case of the present process this 
<|uantity may be reduced to a strict minimum just as if in 
each case w’e had soft water. Under these conditions and 
so as to facilitate the application of the process the quan¬ 
tities of lixiviating powder and soap are specially propor¬ 
tioned for an operation of particular importance and 

542 these two ])roducts, packaged separately are, pref- 
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erably, united again in a single package thus supply¬ 
ing immediately the quantities of products indispensable 
for each operation. j 

Resume I 

j 

The invention has for object: j 

1. A process for the domestic washing of clothes withopt 
boiling as in the main patent, characterized by the use, ip 
place of soap, of substances which possess emulsive prop¬ 
erties, for example a derivative of fatty alcohol or a coirj- 
pound having a base of sulfonated fatty acids which are 
soluble in hard water and which are able to prevent or re¬ 
tard the formation of calcareous soaps, said process being 
characterizable, furthermore, by the following points takep 
together or separately: I 

a. The emulsifying substance is added to the first steep¬ 
ing bath. j 

b. The emulsifying substance is incorporated in the lixi¬ 
viating powder. i 

c. The use in the composition of the powder of a sulj- 

stance such as sodium perborate or persulfate setting fr^e 
oxygen at low temperatures. j 

d. The addition of lixiviating powder to the first steeji- 
ing bath with or without the subsequent addition ojf 

soap. I 

543 e. The addition of a certain quantity of washinjg 
powder to the first rinsing bath for the purpose qf 
combatting the harmful effects of the hardness of the watqr 
on clothes impregnated with soap. i 

f. With a view to the practical application of the procesjs 
the assembling in a single package of a definite amount cif 
lixiviating powder, packaged separately, and of a definitje 
quantity of soap, likewise packaged separately, propoj- 
tioned according to the quantity of lixiviating powder, the 
whole involving a lixiviatiig operation of importance qf 
definite volume. ! 

Tr/CP.1/18/43 | 


1 


140 


Defendant's Exhibit P. 

544 Translation of French patent no. 722 359, gr. 14— 
el. 4, to Joseph- Augustin- Leon- Marie Orieulx De 
La Porte residing in France (Seine—Inferieure) applied 
for Xov. 2S, 1930, granted Dec. 29, 1931, published March 
16, 1932. 

Solid and stable composition in the form of a powder or 
compressed blocks of dry soap admixed with persalts 
and other salts. 

The invention has for object a solid and stable composi¬ 
tion in the form of a powder or compressed blocks of dry 
soap admixed with persalts and other salts as well as the 
process of making the same. 

It is known that in order to make cakes of soap we com¬ 
press the soap in a pasty state and then dry it if necessary. 
It is impossible, therefore, to incorporate in this soap con¬ 
taining 20 to 50% of water special products such as the 
persalts which are decomposed in the presence of water or 
on contact with wet substances. 

IVe might, it is true, incorporate perborate, for example, 
in dry soap and compress the latter under very high 
pressure. 

On the other hand, certain soaps are a little fatty 
(greasy) even in the state of absolute dryness and because 
of this fact have quite a high power of cohesion. 

However such soaps exposed to dampness are rapidly de¬ 
composed, the oxj'gen liberated by the persalt dissolving 
the soap. 

Various means have been proposed to remedy this dis¬ 
advantage. In particular German patent no. 149335 of 1903 
claims the incorporation in ordinary soap of perborate in 
the pulverulent or pasty state with addition of fatty 
.545 substances free from glycerin such as lanolin or vase¬ 
line but if these fatty substances protect the per¬ 
borate and serve for its preservation in the soap they have 
the disadvantage, when the soap is dissolved in water, of 
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rising to the surface again and soiling the materials underl 

going treatment such as clothes. 

^ ^ • • *1 
The invention consists in adding a small quantity of turi- 

pentine to a mixture of soap completely dry with pulveruj- 
lent snits such as sodium carbonate, sodium perborate, so^ 
.lium ’mosphate, etc.; and it has been found that by comi- 
]>‘essing this mixture we would obtain a homogeneous, solid 
and i)'‘rfectly stable soap, one that will keep well whatever 
iTiciV be the conditions of dryness and dampness in whic^i 
thi- soap is kept. j 

I'his soap in which we have incorporated x3erborate ok" 
anv other persalt and turpentine (this last substance in th|e 
proportion of 5 to 15% of the total weight of the soap-r 
salts Mixture) is of a remarkable stability. I 

After several weeks exposure to moist air (at 100% relal- 
tive humidity) or in dry and hot air (20 to 35° C.) this soap 
has not changed in weight and has in no way decompose4. 
It has kept all its lixiviating and bleaching properties. | 
An example of a mixture of soap, ])erborate, turpentinje 
might be: | 

Soap, 50 grams j 

Perborate, 5 to 10 grams I 

Turpentine, 5 to 15 cubic centimeters. | 

.546 This mixture (soap and persalt) finds a special ap¬ 
plication in bleaching clothes (linen) because of i(s 
properties which are both detergent and bleaching. ^ 

It may with advantage be combined with the lixiviatinjg 
composition which was the object of the French patent ap¬ 
plication filed on Feb. 6,1930 in the name of J. Orieux de la 
Porte, the applicant for this patent. In fact this lixiviatin|g 
substance in the solid state is composed of sodium carbon¬ 
ate, sodium pyrophosphate in which we have incorporatfjd 
essence of turpentine, carbon tetrachloride and ethane tetra¬ 
chloride. I 

In the specification annexed to this patent application \te 
have set forth the reciprocal actions of these several ele¬ 
ments and how they give rise to a chemical reaction in tljie 


i 
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true sense of the word in leaching water. To this solid 
lixiviating substance (lye) which already contains a per- 
salt, for exanlple perborate, and essence of turpentine, we 
might add dry soap powder and in this lye composition 
which contains soap the essence of turi)entine will have a 
double role, namely in the lixiviating substance (lye) in the 
solid state that of protecting the perborate against the de¬ 
composing action of the soap and in the water of the wash¬ 
ing apparatus as was set forth in the above mentioned pat¬ 
ent application dated Feb. 6,1930. 

Thus we can place on the market as a new product a 
solid detergent and bleaching lixiviating composition (lye) 
which contains soap for the purpose of augmenting the de¬ 
tergent properties of the lye. 

547 By way of example we shall indicate a composition 
for this lye: 

Sodium carbonate, 100 grams 

Sodium perborate, 5 grams 

Sodium pyrophosphate, 10 grams 

Dry soap, 100 grams. 

Mixture of turpentine and chlorinated derivatives which 
are absorbed i by the solid products: 5 to 15 cubic centi¬ 
meters. 

Turpentine I and the chlorinated derivatives are mixed in 
the following proportions: 

Carbon tetrachloride, 1 volume; 

Ethane tetrachloride, 1 volume; 

Essence of turpentine, 2 to 5 volumes. 

The proportions indicated by way of example are sus¬ 
ceptible of modification depending on whether we wish to 
augment the detergent or bleaching properties of the lye; 
we can add thereto other ingredients without departing 
from the features of the invention. 

Resume 

The invention has for object, as a new product, 1.) A 
solid composition of soap and persalts, for example per¬ 
borate, admixed with essence of turpentine; 
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2.) A solid composition of dry soap and persalts, for e:^- 
ample perborate, admixed with essence of turpentine anid 
available in the form of compressed blocks; j 

548 3.) A composition of solid lye containing sodiuin 

carbonate, sodium perborate, sodium pyrophosphate, 
dry soap with incorporation of essence of turpentine, car¬ 
bon tetrachloride and ethane tetrachloride. | 

Defen(Jav1\< Exhibit Q. j 

.549 Translation of German patent no. 584688, class 23j c 
group 2, to the Deutsche Hydriervverke Akt. Ges. bf 
Rodleben, Post Rosslau, Anhalt, patented in Germany frc^rn 
Aug. 19, 1927, published Sept. 22, 1933. | 

Process of making deiergmis and dispersion agents. | 

It is already known for the making of detergents and dis¬ 
persion agents, bases for the preparation of boring ojls 
and pastes, machine lubricants, shoe polish and cleanijig 
agents, metal cleaning, pest destroying and wood protectiiig 
agents, seed disinfection agents, etc. to combine high|er 
molecular alcohols insoluble in water or ketones either alobe 
or in company with hydrocarbons and the like with the 
alkali salts of tetrahydronaphthalene-sulfonic acids or thbir 
derivatives and to render the products thus obtained ready 
for use by the further addition of soaps or sulfonic a<j?id 
salts of the higher fatty acids. Also it is known to mrjke 
detergents and wetting agents by mixing hydrocarbons wjith 
a mixture of cvclohexanol and an aromatic or hvdroato- 

• ♦ I 

matic sulfonic acid, dissolve this in water, mix with an^iy- 
drous soda and then allow to stand for a while after which 
a solid preparation is obtained. j 

Now it was discovered that it was possible to obtain detjer- 
gents and dispersion agents far superior technically to the 
product just mentioned if in place of the salts of tetra- 
hydronaphthalenesulfonic acid or other aromatic sulfdnic 
acids or siilfo-fatty acids there were used the saltsj of 
•550 aliphatic sulfonic acids. According to the foregoing 


I 

I 
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invention the higher molecular alcohols or ketones 
alone or in combination with hydrocarbons will give wnth 
the salts of aliphatic sulfonic acids accompanied by further 
addition of alkaline reacting salts, such as alkali carbon¬ 
ates, borates, silicates and the like, products which accord¬ 
ing to their water content and their water combining ca¬ 
pacity will have a liquid or solid form. These products, if 
desired, may also be converted mechanically by grinding or 
pulverization into the form of a powder. 

Example 1. 

12 kg. cal. soda are heated with 3 kg. of a solution mix¬ 
ture which was composed of 35 parts by weight of the 
sodium salt of naphthasulfonic acid, 65 parts by weight of 
water, 50 parts by weight of cyclohexanol. After necessary 
addition, if called for, of additional quantities of water the 
homogeneous mass is poured into molds in which it solidi¬ 
fies. Then we obtain a solid, stone-hard product which 
can be ground up directly in the usual manner. In place 
of the cyclohexanol mentioned in this example there might 
also be employed other higher molecular alcohols or ketones. 
The concentration conditions may be varied within wide 
limits. 

Example 2. 

4 kg. sodium metaborate and 4kg. calc, soda are heated 
with 2.5 kg. of a solution which was made up of 40 parts of 
potassium lauryl sulfate, 50 parts of water and 50 parts of 
terpineol. The mass serves as a base for the prep- 
551 aration of lubricants, creamy wax masses, and the 
like and for this purpose can be worked into waxes, 
wax mixtures, lubricant compositions and the like. As ad¬ 
dition to Bordeaux mixtures, suspensions of Paris green 
and the like it acts in a stabilizing manner on the suspen¬ 
sion of the water-insoluble pest eradicators. 



Example 3. j 

A composition suited for the removal of grease frpm 
metals consists of 4 parts by weight of sodium metasilica^e, 
2 parts by weight of calcined trisodium phosphate, 2 paij*ts 
by weight of methylhexaline and 2 parts by weight of po¬ 
dium lauryl sulfate. Water is added to the mass untilj a 
uniform mixture is possible by stirring and kneading, | if 
need be in the presence of heat. j 

i 

Patent Claim | 

I 

Process for the making of detergents and dispersion 
agents by combining higher molecular alcohols or keton{es 
alone or in company with hydrocarbons with alkaline Re¬ 
acting salts such as alkali carbonates, borates, silicates ajid 
the like accompanied by the use of emulsifiers, character¬ 
ized in that as emulsifiers are used the salts of aliphatic 
sulfonic acids. | 

Defendant's Exhibit /?. | 

Endorsed: Mailed Sep 11 1939 | 

552 Paper Xo. 7 i 

Department of Commerce ! 

United States Patent Office | 

I 

Washington, D. C. i 

I 

On Appeal Before the Board of Appeals j 

In re application of ! 

Otto Lind | 

Serial Xo. 234,952 i 

Filed Oct. 14, 1938 | 

For: Bleaching and Cleansing Compositions ! 

Examiner's Statement | 

Applicant appeals from the final rejection of claims 1-|3. 
Claims 1-3 are patent claims copied from the patent to Fisl^e 
Xo. 2,092,913 and stand rejected on the ground of estoppel. 
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Claims 4-12 stand rejected on other "rounds but are not 
under final rejection. 

1. A detergen't composition containiii" a determent hav¬ 
ing a cleansing action and an alkali metal salt of tetra- 
phosphoric acid. 

2. A water-soluble soap comi)osition containing a soap 
and an alkali metal salt of tetraphosphoric acid. 

A wa>liing liquid containing water and a water-soluble 
soap compositioli containing a soa]) and an alkali metal salt 
of tetraphosphoric acid. 

Ap])licant copied claims 1, 2 and 3 from correspondingly 
numbered claims of the patent to Fiske 2,092,913 issued 
September 14, 1937 and requested that an interference be 
declared between this application and the claims of the 
Fiske patent. 

This ai)plication is stated to be a continuation-in-part of 
apidications Serial Xo. 752.462 filed Xoveinber 10, 1934 and 
Serial Xo. 757,891 filed Dec. 17, 1934 which was is- 
553 sued as patent Xo. 2,141,189, Dec. 27, 1938. The sub¬ 
ject matter of this application appears to be taken 
mainly from application Xo. 757,891 now patent Xo. 2,141,- 
189. The balance of the subject matter of this application 
not found in application Xo. 757,891 appears to be taken 
from ap))lication Xo. 752,462. An examination of the three 
a])plications shows the following: 

The subject matter of this application beginning with the 
third paragraph on ])age 2 and extending to Example 14 on 
page 9 is substantially the same as that found in applica¬ 
tion Xo. 757,891 now patent Xo. 2,141,189. See page 1, line 
40 {1st column)' to the end of Example 13 on page 3 of pat¬ 
ent Xo. 2,141,189. The subject matter of Example 4 is sim¬ 
ilar to that found in Exam])le 5 on page 15 and the second 
paragraph on page 11 of application Xo. 752,462 as shown 
by the following disclosure in said application: 
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‘‘Examples: 

One hundred and twenty-five parts by weight of a <^ry 
commercial fatty alcohol sulfonate produce containing! 75 
to 85 per cent pure sulfonate are intimately mixed by me^ns 
of any suitable mixing device with 25 parts by weight o^ a 
finely powdered sodium polyphosphate, for example, of |the 
composition Na«P 40 ,a and thereafter the mixture powdered 
to produce a granular mass with grains of suitable s|ze. 
The maxx produced possesses a considerably improved 
cleaning power and solubility.” j 

Page 11, second paragraph: | 

‘‘Compositions of somewhat different properties may! be 
found by incorporating alkali compounds such as sPda 
ash, water glass, borax and/or such compoundsi as 
554 perborates, persulfates and percarbonates, and the 
like, or neutral agents such as sodium sulfate, or acid 
agents such, for example, as sodium disulfate, or mixtures 
of these agents/’ j 

I 

In application No. 757,891 applicant copied claims 2 gnd 
3 of the Fiske patent and the Examiner held that applicjant 

was not entitled to make said claims. The examiner statbd: 

i 

‘‘The invention in this case relates to compositions |for 
bleaching and detergent purposes containing a per c(!)m- 
pound capable of liberating oxygen when dissolved in waj:er, 
a water soluble salt of pyrophosphoric acid, metaphlos- 
phoric acid or polyphosphoric acid, a water soluble alkaljine 
detergent and an insoluble silicate such as magnesium Sili¬ 
cate for stabilizing the per compound in the presence of ithe 
alkaline detergent and preventing the dissociation of [the 
per compound. The composition may also contain soaj^ or 
soap substitutes. The specification throughout relates| to 
such a composition. All of the examples describe such c<j)m- 
positions. The allowed claims specify such compositi<|ns. 
There is nothing in the disclosure to indicate that applicant 
intended to include any other type of composition, fhe 
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fact that claims '2 and 3 of the Fiske patent do not exclude 
the presence of other compounds in the composition than 
the two which are specifically mentioned is immaterial. It 
is apparent that 'applicant did not contem])late the compo¬ 
sitions of the Fiske patent and disclosed compositions of 
an entirely different nature.” 

In application Xo. 752,462 applicant copied claims 1 and 
4 of the Fiske ])atent. The Examiner held that there 
.555 was not sufficient basis in the disclosure for making? 
claim 1 of the patent. The Examiner stated: 

“Applicant ]ia> disclo>ed deterirent compositions which 
contain princi])aliy as one component a determent of a spe¬ 
cific type and an alkali metal salt of tetraphosphoric acid. 
The detergents disclosed by applicant are lime-resistant, 
capillary-active 'comi)ounds containing in the molecule at 
least one higher alipatiiic radical containing at least 8 car¬ 
bon atoms and a terminal radical of a specific type. There 
is no basis in api)licant's disclosure for claiming a detergent 
broadly as an ingredient in tlie composition. Applicant’s 
disclosure does iiot contem])late the use of such detergents 
as fatty acid soaps and soa]) compositions, acids or aqueous 
solutions of sodium or potassium bisulphite or hydrochlo¬ 
rite to clean dairy and brewing equipment. The disclosure 
by applicant relates to mixtures of water soluble salts of 
sulphonatcd alcbhols or the other lime-resistant, capillary- 
active compounds disclosed with alkali metal salts of pyro- 
phosphoric, metaphos])horic or polyphosphoric acids as 
cleaning com])ositions. It is the opinion of the Examiner 
that there is not sufficient basis in the disclosure of the in¬ 
stant application for making claim 1 of the patent.’* 

An interference was set up between application No. 752,- 
462 and claim 4 of the Fiske patent (Interference No. 75,- 
745). Applicant was advised that if he further desired to 
contest his right to make claim 1 of the Fiske patent he 
could proceed under Rule 109. In the interference (No. 
75,745) Fiske, the junior party was under order to show 
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cause why the judi^meiit on the record should not bej en¬ 
tered against him. Fiske failed to do so and priority 

556 of invention of the subject matter in issue jwas 
awarded to the party Lind. Applicant did not file a 

motion under Rule 109 during the motion (order to s^ow 
cause) period of the interference and is accordingly! es¬ 
topped to make claim 1 of the Fiske patent. I 

Applicant argues that a motion under Rule 109 wasj not 
made as to claim 1 of the Fiske x^atent since he accepted the 
Examiner's holding that such claim was not suflScieptly 
supported in his application. It is pointed out however ^hat 
applicant claims to have invented the subject matter of| the 
instant case prior to the filing date of the Fiske patentl If 
applicant was the inventor of the subject matter of clatm 1 
of the Fiske patent at the time of the interference he shpuld 
have contested his right to make the claini during thejmo- 
tion period in said interference under the provisions of 
Rule 109. An examination of the record of Interferjence 
No. 75,745 shows that there was a motion ijeriod dujring 
which applicant had ample time to file a motion under Rule 
109. j 

It is also the opinion of the Examiner that applicaijit is 
estopped from making claims 2 and 3 of the Fiske parent. 
The present application could have been filed and broiight 
into the interference by motion to amend under Rule 1 109. 
Applicant failed to bring forward this application upder 
the provisions of Rule 109 when he should have done soj and 
is accordingly estopped from contesting claims 1-3 o^ the 
Fiske patent at this time. i 

Applicant argues that the issues in this case are differ¬ 
ent from those involved in the prior interference and [that 
he is not required to file and insert his present application 
into the interference to include issues different from t^tose 
involved in the interference. It is pointed out how- 

557 ever that the issues involved in Interference j No. 
75,745 and claims 1-3 of the instant case are present 

in the patent to Fiske No. 2,092,913. The issues are accor- 


I 
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dingly not so different from those involved in the prior in¬ 
terference since they are included in the same patent. The 
present application could have been filed and brought into 
the interference: under the provisions of Rule 109 by mo¬ 
tion to amend. Applicant failed to do this and is estopped 
from contesting the claims of the Fiske patent at this time. 

It is therefore the opinion of the Examiner that the re¬ 
jection of Claims 1-3 on the ground of estoppel is proper 
and should be sustained. 

P. M. NASH 
Examiner. 

Defendants Exhibit S. 

558 Endorsed: U. S. Patent Ofiice Board of Appeals 
June 18 1940 Mailed 

VPM 

Appeal No. 32,459 
Hearing: May 1,1940 
In the United States Patent Office 
Before the Board of Appeals 
Ex parte Otto Lind 

Application for Patent filed October 14, 1938, Serial No. 

234,952. Bleaching and Cleansing Compositions. 

Messrs. Hammond & Littell for applicant. 

This is an appeal from the final rejection of claims 1, 2 
and 3 as follows: 

1. A detergent composition containing a detergent hav¬ 
ing a cleansing action and an alkali metal salt of tetraphos- 
phoric acid. 

2. A water-soluble soap composition containing a soap 
and an alkali metal salt of tetraphosphoric acid. 

3. A washing liquid containing water and a water-sol¬ 
uble soap composition containing a soap and an alkali metal 
salt of tetraphosphoric acid. 



The claims are copies of claims of the patent to Fil^ke 
Xo. 2,092,913. I 

The claims stand rejected on the ground of estoppelj in 
view of the relation involved between applicant and paten¬ 
tee Fiske in respect to certain ap]>lications and interfjer- 
once j)roceedings. j 

Briefly, it aiipears that after the Fiske patent issued, ap¬ 
plicant coi)ied all four claims tliereof and requested 
559 interference. Claims 1 and 4 were presented in ap¬ 
plicant's case Serial Xo. 752,462 of which this appli¬ 
cation is said to be in part a continuation. Claims 2 an(|i 4 
were presented in applicant's case Serial Xo. 757,891. | 

The e.xaminer accepted the contention for interference 
as to the said claim 4 and interference Xo. 75,745 was [>et 
up as between tiie Fiske patent as junior party and appli¬ 
cant uyjon ap])licant's case Serial Xo. 752,462. The pafty 
Fiske in that interference was put under order to shbw 
cause why judgment should not be entered against him jon 
the record and in absence of any showing such judgnn^nt 
was rendered in favor of Lind on August 3, 1938. On (|)c- 
tober 14, 1938, applicant filed the present application ^ud 
again presented claims corresponding to claims 1, 2 ancji 3 
of Fiske’s patent. Interference was again requested | in 
respect to these claims and this application with the abcjve 
noted Fiske patent. | 

This record has been held by the examiner to constitijite 
the above noted ground of estoppel applied to claims l[ 2 
and 3. It is pointed out by the examiner that applicant 4id 
not attempt under the provisions of Rule 109 to present 
these claims as additional counts of the said interfereijce 
with Fiske. It is the examiner's view that even if it w€[re 
found necessary to file an additional case such as the c^ne 
here involved in order to overcome the grounds of rejec¬ 
tion applied to these claims, that such additional case shoijld 
have been filed and motion made under Rule 109 to include 
it in the interference. It may be further observed that ho 
appeal was taken from the examiner’s holding that claiijns 
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1, 2 and 3 were not allowable in the applications in which 
presented. 

560 It is applicant's contention that since applicant 
was senior party on the record, he was not under 

obligations to present such motion, indicating rather that 
Fiske had such burden. 

After careful consideration it is our conclusion that ap¬ 
plicant’s sugglestion is not the proper course to pursue in 
such situation. Where the identical claims stand in the 
patent during interference proceedings, we believe that the 
burden is clearly upon applicant to present such claims 
and follow up prosecution of the same either by appeal if 
denied in an ex parte case as in this instance, or at least 
by motion in the interference if presented in an additional 
application. Very clearly the Office is not in position to 
allow these claims to applicant without reinstituting an in¬ 
terference with the Fiske patent and upon counts that would 
be identical with claims standing in the Fiske patent 
throughout the interference. Such reinstitution of inter¬ 
ference in this situation is regarded as clearly contrary to 
the intent of Rule 109 as construed by the recent decisions— 
Avery vs. Chhse, 502 0. G. 875; 101 Fed. (2d) 205; Dirkes 
et al vs. Eitzen, 507 0. G. 507; 103 Fed. (2d) 520. 

Consideration has been given to applicant’s allegation 
that he did not have any application pending during the 
motion period which could be put into interference with 
claims 1, 2 and 3 of the Fiske patent. It may be observed 
in the first place that applicant did not carry this point to 
final determihation which should preferably have been done 
by ex parte appeal when the claims were first denied by the 
Primary Examiner. If such fact had been determined or if 
it should be assumed to be true, it follows that appli- 

561 cant must still have been in possssion of the inven¬ 
tion according to his own opinion at that time and 

could have filed the present application, otherwise on the 
face of it he would have no possible chance of securing an 


award of priority. In either case we believe Rule 109 ^nd 
the resultant holding of estoppel to be applicable. | 

The decision of the examiner is afl&rmed. ! 

BOARD OF APPEALS 

HENRY VAN ARSDALE j 

Assistant Commissioner \ 

W L REDROW I 

Examiner-in-Chief | 

B PIERCE I 

Examiner-in-Cliief j 

June 18, 1940 ! 

I 

MESSRS. HAMMOND & LITTEL, 

22 East 40th St., 

New York, N. Y. 

Defendant*s Exhibit T. j 

562 Endorsed: U. S, Patent OfiBce Mailed Jun 2—194$ 

JG:NPB Paper No. j 23 

Department of Commerce | 

United States Patent Office | 

Richmond, Virginia ! 

I 

On Appeal Before the Board of Appeals I 

In re application of Otto Lind Serial No. 234,952 Filed 
Oct. 14, 1938 For: Bleaching and Cleansing Compo¬ 
sitions j 

Examiner*s Statement 


Applicant appeals from the final rejection of claims 4i to 
16. Claims 1 to 3 are patent claims copied from the patent 
to Fiske No. 2,092,913 and are now before the District Court 
in a civil action under 4915 R. S. The claims on appeal ire 
as follows: i 

I 

4. A composition of matter for washing, cleansing ajnd 
bleaching purposes including sodium perborate in sufficient 
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amounts to give when in solution a bleaching effect, sodium 
pyrophosphate and the sodium salt of sulfated fatty alco¬ 
hols containing more than 8 carbon atoms in the molecule. 

5. A composition of matter for washing and bleaching 
purposes including sodium perborate in excess of 10 parts 
of the mixture, sodium pyrophosphate in excess of 14 parts 
of the mixture,'and the sodium salt of a sulfated fatty alco¬ 
hol of higher molecular character having at least 8 carbon 
atoms in the molecule in excess of 8 parts of the mixture. 

6. A composition of matter for bleaching and cleaning 
purposes containing approximately 8 to 21 parts of sodium 
perborate, approximately 10 to 37 parts of sodium pyro¬ 
phosphate, and' approximately 6 to 45 parts of a water solu¬ 
ble detergent oi a sulfated fatty alcohol type having more 
than 8 carbon atoms in the molecule. 

7. A detergent composition containing a detergent hav¬ 
ing a cleansing action and a water-soluble salt of triphos¬ 
phate acid. 

8. A water-soluble soap composition containing a soap 
and an alkali metal salt of triphosphoric acid. 

9. A detergent composition containing a detergent hav¬ 
ing a cleansing action and an alkali metal salt of a poly- 
phosphoric acid. 

10. A water-soluble soap composition containing a soap 
and an alkali metal salt of a poh'phosphoric acid. 

563 11. A washing liquid containing water and a water- 

soluble soap composition containing a soap and an 
alkali metal salt of a polyphosphoric acid. 

12. A composition for washing, cleansing and bleaching 
purposes including sodium perborate in sufficient amount 
to give when in solution a bleaching effect, a water-soluble 
salt of a phosphoric acid selected from the group consisting 
of pyrophosphoric and polyphosphoric acids and the sodium 
salt of sulfated fatty alcohols containing more than 8 carbon 
atoms in the molecule. 

13. A washing composition consisting of a water-soluble 
salt of pyrophosphoric acid and a wetting and cleansing 
compound of the following formula: 


E-X-SOsMe, 
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wherein X stands for —0—, R stands for a higher molecular 
aliphatic hydrocarbon radical, and Me stands for an alkali 
metal atom or ammonium. i 

14. A washing composition consisting of a water-soluli)le 

salt of pyrophosphoric acid and a wetting and cleansing 
compound of the following formula: j 

R-X-SOjMe, ! 

wherein X stands for —0—, —CHoO.Ri— and —COO.Ri-j—, 
R stands for a higher molecular aliphatic hydrocarbon radi¬ 
cal, Ri represents an aliphatic hydrocarbon radical, and Me 
stands for an alkali metal atom or ammonium. j 

15. A detergent composition containing a detergent hav¬ 

ing a cleansing action and an alkali metal salt of a pojy- 
phosphoric acid from the group consisting of triphosphoric 
acid and tetraphosphoric acid. | 

16. A water soluble soap composition containing a so^p 

and an alkali metal salt of polyphosphoric acids of t|ie 
group consisting of triphosphoric acid and tetraphosphoific 
acid. I 

The references relied upon are: 1 
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564 The alleged invention relates to cleansing composi¬ 
tions which broadly considered comprise a mixture 

of soap or preferably a lime-resistant, capillarily-active 
compound of a specified type and a water soluble phosphate 
of a specified type. 

The lime-resistant, capillarily-active compounds disclosed 
contain in their molecule a higher aliphatic radical having 
at least 8 carbon atoms and a terminal radical adapted to 
increase the water-solubility of the compound. Such com¬ 
pounds are, for example, the alkali metal salts of sulfonated 
or sulfated oils or fatty alcohols. A specific, example given 
is: a technical mixture of the sodium salt of a sulfonated 
high molecular fattv alcohol such as dodecvl alcohol, tetra- 
decyl alcohol, hexadecyl alcohol, oleic alcohol and octadecyl 
alcohol. 

The water-soluble phosphates disclosed include the py¬ 
rophosphates, metaphosphates and the polyphosphates. 
Specific examples given are the trimeric and hexameric so¬ 
dium metaphosphates, sodium pyrophosphate, and sodium 
polyphosphates having either of the formulas NajPaOio or 
Na^P^Ois. 

The alleged invention also comprehends compositions con¬ 
taining a por-compound capable of liberating oxygen when 
in equeous solution. Among those per-compounds suitable 
are the sodium salts of per acids such as perborates, per- 
carbonates, perphosphates, persulfates and perpyrophos- 
phates. 

AMiere the'mixtures described herein are to be used as 
washing and cleansing agents with a controlled rate of oxy¬ 
gen liberation there may be added to the compositions one 
or more alkaline substances such as water glass, alkaline 
metasilicatesj carbonates, borates, orthophosphates and 
borax. Water-insoluble silicates such as magnesium sili¬ 
cate, barium silicate and cadmium silicate may be 

565 used fbr their stabilizing eifect on such compositions. 

Examples of the compositions which may be em¬ 
ployed are given on pages 4-10 of the specification. Illus¬ 
trative examples thereof are as follows: 


Example 3: 


Ten parts of sodium perborate, 15 parts of neutral | so¬ 
dium pyrophosphate, 2 parts of cadmium silicate, 11 p^rts 
of soda and 62 parts of soap, all by weight, are intimately 
mixed in a grinding mill. j 

I 

Example 4: | 


Ten parts of sodium perborate, 18 parts of a polyphos¬ 
phate having the formula Na..Pr.O, 7 , 2 parts of cadmium Sili¬ 
cate, 10 parts of soda and 60 parts of soap, all by weight 
are intimately mixed in a grinding mill. 


Polyphosphates having the formula of NasPsOio 


NacP 40 ,r., or Xa,..PioOs, may be used in place of the poly¬ 
phosphates shown above. 


of 


Example 14: j 

I 

Twenty-five parts by weight of a dry commercial f^tty 
alcohol sulfonate product containing 75 to 85% pure Sul¬ 
fonate are intimately mixed with 25 parts by weight a 
finely powdered sodium polyphosphate such as Xa«PLOi.i 
and with an amount of sodium perborate sufficient to ^five 
the desired bleaching effect. i 


The Claims 

Claims 4-6 are drawn to compositions for washing, cleans¬ 
ing and bleaching purposes and containing sodium per¬ 
borate, sodium pyrophosphate, and the sodium salt of a sul- 
fated fatty alcohol having more than 8 carbon atomS in 
the molecule. Claim 7 is drawn to a detergent composijtion 
containing a detergent and a water-soluble salt of tripjios- 
phoric acid. Claim 8 is similar to claim 7 but specifies ^oap 
as the detergent. Claim 9 is dra>\Ti to a detergent complosi- 
tion containing a detergent and an alkali metal soap of a 
polyphosphoric acid. Claim 10 is similar to claim 9 bijit is 
limited to soap as the detergent. Claim 11 is drawn to a 
water solution of the composition of claim 10. C^aim 
.566 12 is drawn to a composition for washing, cleansing 

and bleaching including sodium perborate, a waiter- 
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soluble salt of a phosphoric acid selected from the group 
consisting of pyrophosphoric acid and polyphosphoric acids 
and the sodium salt of sulfated fatty alcohols containing 
more than 8 carbon atoms in the molecule. Claims 13 and 
14 are drawn to Washington compositions consisting of a 
water-soluble salt of pyrophosphoric acid and a wetting 
and cleansing compound of the formulas specified in the 
claims. Claim 15 is drawn to a detergent composition con¬ 
taining a detergent and an alkali metal salt of a polyphos¬ 
phoric acid from the group consisting of triphosphoric acid 
and tertaphosphoric acid. Claim 16 is similar to claim 15 
but specifies soap as the detergent. 

The Rejections 

In response to a requirement for division, applicant has 
elected to prosecute the species defined by the claims drawn 
to a detergent composition containing a detergent and an 
alkali metal salt of tetraphosphoric acid. Claims 4, 5, 6, 
7, 8,13, and 14 to non-elected species accordingly stand re¬ 
jected as not readable on the elected species. 

Claim 12 stands rejected as lacking invention over Sie- 
fert, Xuessleini, Friesenhahn, Bertsch (either patent), Hall, 
Benckiser et al. La Porte or Steverlynck. 

Siefert shows washing and cleansing compositions com¬ 
prising sodium perborate, sodium metaphosphate and a so¬ 
dium salt of a sulfated fatty alcohol having more than 8 
carbon atoms in the molecule. The substitution of sodium 
pyrophosphate for the sodium metaphosphate in the com¬ 
positions shown by Siefert would not involve invention. 

Sodium' pyrophosphate is a well known washing 
567 agent which may be used together with other wash¬ 
ing agents and detergents as shown by Agthe and 
Bernard. It may also be used in place of sodium meta¬ 
phosphate in washing and cleaning compositions as shown 
by Hall (page 4, lines 17-36, second column) and Ashton 
(page 1, lines 29-31, second column). Water-soluble salts 
of pyrophosphoric acid may also be used together with so¬ 
dium salts of sulfated fatty alcohols containing more than 8 




159 


! 


carbon atoms in the molecule as shown by Bertsch (2,d46,- 
242). I 

Nuesslein shows a detergent composition comprising | the 
sodium salt of a sulfated fatty alcohol having more than 8 
carbon atoms in the molecule and which may be emplc^yed 
together with trisodium phosphate to increase the cleansing 
properties thereof. Friesenhahn shows the addition o| an 
alkali metal phosphate such as trisodium phosphate to at de¬ 
tergent of the type disclosed by applicant. Bertsch i(2,- 
026,816) shows a detergent composition comprising sodium 
perborate, a water-soluble phosphate and a detergent of| the 
type specified in the claims. The substitution of sodiumj py¬ 
rophosphate for the water-soluble phosphates in the cjorn- 
positions of the references would not involve inventjion. 
Sodium pyrophosphate is a well known detergent which ]|nay 
be employed together "with soap and other substances leav¬ 
ing detergent properties as shown by Agthe and Bemkrd. 
Agthe also discloses that sodium pyrophosphate may| re¬ 
place trisodium phosphate as a detergent since it is supeHor 
thereto. Bertsch (2,046,242) discloses that the determent 
action of sulfonated fatty alcohols is assisted if they [are 
employed together with alkali metal salts of ortho and p|'ro- 
phosphoric acids. j 

The patent to Bertsch (2,046,242) shows a detergent <^bm- 
position comprising the sodium salt of a sulfated 
568 fatty alcohol containing more than 8 carbon atonqs in 
the molecule and a water-soluble salt of pyrophos- 
phoric acid. The addition of sodium perborate as a bleach¬ 
ing agent to the composition of the reference would no| in¬ 
volve invention in view of the well known use thereojf in 
detergent compositions as shown by Siefert and Xuessjein. 

Benckiser et al show a washing and bleaching com|:|osi- 
tion comprising soap, sodium perborate and sodium p^’ro- 
phosphate. La Porte shows a similar composition. jThe 
substitution of the sulfated fatty alcohol detergents speci¬ 
fied in claim 12 for the soap in the compositions of thejref- 
erences would not involve invention. Such compounds* are 
well known soap substitutes as sho\\Ti by Bertsch. The bom- 
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position of Steverlynck contains sodium perborate and a 
sulfonated alcohol detergent. The addition of sodium py¬ 
rophosphate to the compositions of Steverlynck would not 
involve invention. Agthe and Benckiser et al show the use 
of sodium pyrophosphate together with soap and other de¬ 
tergents. 

Hall shows a detergent composition comprising sodium 
pyrophosphate' and the sodium salt of a sulfated fatty al¬ 
cohol having more than 8 carbon atoms in the molecule 
(page 6, lines 50-71, first column). The addition of sodium 
perborate to the composition of Hall would not involve in¬ 
vention. Sodium perborate is a well known bleaching agent 
which is commonly used in detergent compositions as shown 
by Siefert, Benckiser et al and SteverlTmck. 

Claims 9-11, 15, and 16 stand rejected as lacking inven¬ 
tion over the references and for reasons set forth in the re¬ 
jection of claim 12. The references show detergent com¬ 
positions comprising a detergent and an alkali metal phos¬ 
phate of the type disclosed by applicant (sodium metaphos¬ 
phate and sodium pyrophosphate). The substitution 
569 of an alkali metal polyphosphate for the alkali metal 
phosphates shown in the references would not in¬ 
volve invention. Alkali metal salts of metaphosphoric and 
pyrophosphoric acids are the full equivalent of alkali metal 
poh’phosphates. See page 2, lines 26-33 and pages 3, lines 
1-11 of the specification. Hall discloses that the molecularly 
dehydrated phosphates such as sodium metaphosphate and 
sodium pyrophosphate have the property of preventing the 
formation of Calcium and magnesium compounds in hard 
water and prevent the formation of insoluble calcium and 
magnesium soaps in washing compositions. This property 
is not possessed by the orthophosphates such as trisodium 
phosphate. Hall points out that the water thus softened 
has an increased detergent effect and renders the detergent 
more effective by preventing its combination with calcium 
and magnesium. In view of the references which show that 
molecularly dehydrated phosphates such as sodium hexa- 
metaphosphate and sodium pyrophosphate are known to be 




superior to the orthophosphates such as trisodium phbs- 
phate and that such phosphates are shown to be used to¬ 
gether with soaps and sulfated fatty alcohol detergents] it 
would not involve invention to prepare the compositions $et 
forth in the instant claims. Moreover, pyrophosphoric ajjid 
can be considered as a member of a series of polyphos- 
phoric acids. See Inorganic and Theoretical Chemistry jby 
Mellor, 1928, Volume 8, pages 900 and 991. In view | of 
Mellor it would also not involve invention to use sodiijim 
tetraphosphate or sodimn triphosphate as a substitute ^or 
sodium pyrophosphate in detergent compositions contain¬ 
ing same. | 

Attention is also directed to the decision of the Board i of 
Appeals in applicant's parent case No. 752,462 in which tjhe 
rejection of claims similar to those herein was Af- 
570 firmed. See Appeal No. 32,460, March 19, 1941. ! 

Claims 15 and 16 also stand rejected as drawn ito 
improper Markush groups. The claims are drawn to a deter¬ 
gent composition containing an alkali metal salt of a poly- 
phosphoric acid from the group consisting of triphosphoric 
acid and tetraphosphoric acid. Claims 9-11 recite an alkali 
metal salt of a polyphosphoric acid. A generic claim of the 
Markush type in addition to a generic claim appears to be 
unwarranted in the instant case in view of Ex parte Dahl^n 
1934 C. D. 9. The claims are also drawn to a Markush groikp 
which is comprised in a major Markush group (see claijm 
12). Such type of claims appear to be unwarranted in vi€|w 
of Ex parte Burke 1934 C. D. 5, which states: | 

“In view of the origin purpose and intended use of t|ie 
Markush type of claim, there is no primary justifiable ne^d 
for the formula in a claim to a subgeneric group which ^s 
comprised in a major Markush group. While a subgenei^ic 
Markush claim might be justified in theory if there were |n 
the lesser group a characteristic not shared by all membefs 
of the major Markush group and this characteristic a sig¬ 
nificant factor in the invention, nevertheless the existen(^e 
of such a subgroup, unrecognized by science or chemical tet- 
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mmolog:y, is so remote as to make it expedient to permit 
narrow claiTiis of tlie Marknsh type alons: with the ijreneric 
claim of the same type.*’ 

In view of the above, it is the opinion of the K.\aminer 
that tlie rejection of tlie claims is proper and should be sus¬ 
tained. 

K es ] )ect f u 1 ly subm i11ed . 

P. M. NASH 
Examiner. Diri.^ion 64 

I)efe)tflant’.>< Kxltihif 

571 Endorsed: U. S. Patent Office Nov 20 1942 Mailed 
JG:XB Paper No. 31 

De})art!iient of (’ommerce 

United States l^Uent Office 

Itichmond. Viruinia 

On Appeal Hefor(‘ the Poai’d of Ap))eals 

In re application of: 

Otto Lind 

Ser. No. 234,952 

Filed Oet. 14,1938 

For: Bleaehinsr and Uleansine: UomiM^sitions 

Examiner'.^ Report 

This application has been remande<l to the Examiner for 
a report to the Board of Ap])eals as to his conclusions on 
the two affidavits filed herein since the a})peal was taken. 

The two affidavits filed appear to be substantially identical 
in character and in subject matter. They do not set fort!) 
any experimental data but merely give the opinions of affi¬ 
ants and their findings and conclusions ba>ed on experi¬ 
ence with various i)ho.sphates and detergents. In the re- 
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marks accornpanyinjj: said affidavits it is stated that the si^b- 
stance of these affidavits has been disclosed in connection 
with reports of tests submitted in connection with the prcls- 
ecution of applicant’s parent application, Serial No. 752,462, 
in the form of aruaiments substantiated by technical daN 
not submitted under oath and that in the present affidavits 
the applicant is submittinji: under oath substantially the finjd- 
ings which are set forth in the various tests conducted a^id 
set forth in the amendments submitted therein. ! 

In the data submitted in the arguments in the various 
amendments filed during: the prosecution of applicant’s 
parent case Serial Xo. 752,462, applicant atteinpt|?d 
572 to show the superiority of sodium pyrophosphate 
over sodium orthopliosphates in compositions com¬ 
prising a sulphonated organic detergent and either of sa5d 
phosphates. The affidavits submitted in the instant ca^e 
purport to show that sodium pyrophosphate has maijiy 
points of superiority over both trisodium phosphate ai^d 
sodium metaphosphate and that sodium triphosphate aid 
sodium tetraphosphate have many points of superiorijty 
over sodium pyrophosphate, sodium metaphosphate and t ji- 
sodium phosphate as builders for soap and alk\’l sulphate 
detergents. j 

The affidavits submitted have been carefully consideiid 
but are not convincing. It apj^ears that all of the opinions 
and conclusions stated in the present affidavits are npt 
based on experimental data or facts submitted either in thiis 
application or in the parent application referred to aboyo. 
The experimental data submitted in the parent applicati<i>n 
was concerned merely with mixtures of tetrasodium pyrp- 
phospliate and sulfonated alcohol salts or other sulfonated 
organic detergent salts as compared with mixtures of ortho¬ 
phosphates and sulfonated alcohol salts or other sulfonated 
organic detergent salts. There appears to be no data in 
either the parent case or this case which is concerned wijh 
oomparisons between pyrophosphates and triphosphate^ 
or tetraphosphates upon which the conclusions submitted 
in the instant affidavits could be based. I 
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Moreover, the data submitted in tlie parent case was 
considered by the Examiner durinu tlie ])rosecutioi: thereof 
and to 'luhmil the iindin,e:s and conclusions based on 
57M said data under oatli would not chanire tlie Kxaniin- 
er's ojiinions in rejrard tliereto. 

It wilt l)e noted tliat the affidavits admit tliat the ])yro- 
ptios]ihoric acid i-^ considered as a meml>er of the series of 
poIypl!Osj)horic acids. The atridavits intend to distiniruisli 
tietwcen i)yroj)hos{)hales and two of the otlier polyplios- 
phates. sodiuhi triphospiiate and sodium tetraphos])hate. 
It is the o})inion of tlie Kxaminer that no }»atentable dis¬ 
tinction has been made between said i)liosi)liate<. The opin¬ 
ions stated ill! the affidavits relative thereto are not sup¬ 
ported by technical data. Moreover, the <litTerence in re¬ 
sults obtained would a])]n*ar to he merely in degree. 

Kes|>ectfully submitted, 

P. M. NASH 

' Examhtf'r. Dirisltm 64 


Drfru/hmt's Exhibit I’. 


574 Endorsed; U. S. Patent Office Board of Appeals 
Nov 26 1942 Mailed 

Paper 32 

MM 

Appeal No. 42,274 
Hearing; October 22, 1942 
In the United States Patent Office 
Before the Board of Ap[)eals 
Ex parte Otto Lind 

Ajiplieation for patent tiled October 14, 193S, Serial No. 
234,952.' Bleaching and Cleansing Compositions. 

Messrs. Hammond & Littel for applicant. 

This is an appeal from the decision of the examiner finally 
rejecting claims 4 to 16. Claims 1, 2 and 3 were disposed of 



in our decision of June 18, 1940 and these claims are now 
before the District Court under Section 4915 R. S. Claiilas 
4, 5, 6, 7, 8, IJ and 14 are directed to a non-elected species. 
Therefore, claims 9,10, 11,12,15 and 16 are the only claiips 
before us for consideration. j 

The following claims are representative: | 

10. A water-soluble soap composition containing a so^p 
and an alkali metal salt of a polyphosphoric acid. | 

12. A composition for washing, cleansing and bleachiijig 
purposes including sodium perborate in sufficient amoujnt 
to give when in solution a bleaching effect, a water-soluljle 
salt of a phosphoric acid selected from the group consisting 
of pyrophosphoric and polyphosphoric acid and the po¬ 
dium salt of sulfated fatty alcohols containing more thanj 8 
carbon atoms in the molecule. i 

575 The references relied on are: | 

Agthe (British) 253,554, September 14, 1927 j 
Benckiser et al (Br) 273,414, July 7, 1927 | 

La Porte (French) 722,359, December 29, 1931 j 

Nuesslein 1,906,484, May 2, 1933 | 

Steverlynch (French) 717,011, May 22, 1933 j 

Bernard (French) 374,351, April 15, 1907 j 

Hall (Reissue) 19,719, Oct. 8, 1935 
Ashton 2,020,228, November 5,1935 
Bertsch 2,026,816, January 7, 1936 
Bertsch 2,046,242, June 30,1936 j 

Friesenhahn 1,999,629, April 30,1935 | 

Siefert 2,134,346, October 25,1938 ! 

The subject matter of the appealed claims is a detergeht 
composition consisting generally of a soap or a sodiulm 
salt of a sulfated fatty alcohol containing more than 8 cajr- 
bon atoms in the molecule, a perborate to act as a bleach¬ 
ing agent and a water soluble salt of a polyphosphoric aciid. 
There appears to have been some controversy over juist 
what is covered by the term polyphosphoric acid. In the 
appealed claims a distinction is made between pyrophqs- 
phoric acid and polyphosphoric acid. Judging from the 


166 


quotation from Mellor’s Textbook quoted on page 5 of the 
brief pyrophosphoric acid should be listed with the poly- 
phosphoric acids in that it appears to be the lowest member 
of a series of acids derived from ordinary phosphoric acid 
by the abstraction of water. 

The subject matter involved in the appealed claims may 
ho briefly stated as follows: 

Lind Application 

Claim 9 A detergent 
Polyphosphoric acid salt 
Claims 10, 11 Soap 
Polyphosphoric acid salt 
Claim 12 (1) Sulfated alcohol salts 

(2) Markush (pyrophosphates, polyphosphates 
(3) Sodium perboate 

576 Claim 15 detergent 

(triphosphoric acid salt 
Markush (tetraphosphoric acid salt 

Claim 16 Soap 

(triphosphoric acid salt 
Markush (tetraphosphoric acid salt 

A very large number of references have been cited 
against the appealed claims and they have been applied 
in the examiner’s statement. All of the claims stand re¬ 
jected mainly on the patents to Siefert and Hall in view 
of the other references of record. The Siefert patent 
shows a cleansing composition including sodium perbor¬ 
ate, a sulfated fatty alcohol acting as the detergent and 
sodium metaphosphate. Appellant concedes that the water 
soluble alkali polyphosphates called for in the appealed 
claims are all old and well known but contends that hereto¬ 
fore these higher phosphates have not been used in deter¬ 
gent compositions. Apparently from the record before us 
the water soluble salts of pyrophosphoric acid are the only 
ones which have heretofore been used for this purpose. The 




patent to Hall relates mainly to the addition of sodiuiii 
metaphosphate and this appears to have been effective i\i 
hard water containing calcium only. Should magnesiuiti 
be present, then sodium pyrophosphate should be added ih 
small amounts so as to prevent the precipitation of thes^ 
minerals on the fibers or the objects being washed. Thb 
patents to Agthe, Hall, Bernard, Benckiser et al and Lji 
Porte all teach the use of water soluble alkali salts of pyrcj- 
phosphoric acid in washing solutions. In view of this widje 
use of the pyrophosphoric salts in washing conl- 
577 pounds, the examiner holds that there would be nb 
invention involved in merely substituting water sol¬ 
uble alkali pyrophosphates for the sodium metaphosphatb 
called for in the Siefert patent. j 

While it is true that the art does not teach the use of the 
water soluble salts of the higher phosphoric acids contain]- 
ing three or more atoms of phosphorous in the molecule, 
still the wide use made of the lowest member of this seriesj, 
that is water soluble salts of pyrophosphoric acid would 
suggest further experiment in this field, and it appears tb 
us that appellant has done nothing more than carry foil- 
ward the teachings of the prior art. Appellant contendj? 
that the examiner has not been entirely consistent since thil^ 
ground of rejection would also apply to the claims allowecji 
in the Fiske and Jochum patents which were applied fof 
after the effective filing date of the present application!. 
This, however, can be given no patentable weight for th^ 
claims before us must be decided on their merits, and we 
must hold that they are unpatentable for reasons stated. | 
Claims 15 and 16 are also rejected as being improper 
Markush type of claims. This ground of rejection is ap|- 
parently based on the assumption that these claims cover 
Markush group of less scope than the broader claims such 
as 9, 10 and 11. This ground of rejection is not deemed tb 
be sound. Claims 9,10 and 11 are not of the Markush type t 
therefore, claims 15 and 16 are deemed to be proper in form[ 
but are held to be unpatentable for reasons stated above. I 



168 


The decision of the examiner as to claims 9, 10, 

578 11, 12, 15 and 16 is affirmed. 

BOABD OF APPEALS 

E. T. MORGAN 
Examiner-in-Chief 

G H SHAFFER 
Examiner-in-Chief 

F. J. PORTER 
Examiner-in-Chief 

Messrs. Hammond & Littell, 

22 East 40th St., 

New York, N. Y. 

Nov. 26,1942 

579 Endorsed: Mailed Dec 20 1939 

JG/hm Paper No. 17 

Department of Commerce 
U. S. Patent Office 
Washington, D. C. 

Before the Board of Appeals on Appeal 

In re application of Otto Lind 
Ser. No. 752,462 
Filed Nov. 10,1934 

For Cleansing and Wetting Compositions 

Examiner*s Statement 

Applicant appeals from the final rejection of claims 2 to 
5,11,12 and 15 to 28. Claims 9 and 10 to non-elected species 
have been retained under Rule 41. Claim 29 stands allowed. 
The appealed claims are as follows: 

2. The composition of matter described in claim 24 
wherein the higher aliphatic radical is an alkyl radical hav¬ 
ing a terminal radical adapted to effect water solubility. 
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3. The composition of matter described in claim 2^ 
wherein the higher aliphatic radical is of a paraflSn hydro¬ 
carbon, j 

580 4. A composition of matter comprising a lime-re¬ 

sistant capillarily-active ether compound containing 
in the molecule at least one higher aliphatic radical contairji- 
ing at least 8 carbon atoms and at least one substantial^ 
terminal radical of an oxygen containing acid selected from 
the group consisting of the radicals of the oxygen acids of 
sulfur, the oxygen acids of phosphorous and the carboxylic 
radical, together with a water-soluble salt of an acid of 
phosphorous selected from the group consisting of pyrO- 
phosphoric acid and the polyphosphoric acids. ! 

5. A composition of matter comprising a lime-resistanit 
capillarily-active ester compound containing in the moleculfe 
at least one higher aliphatic radical containing at least Is 
carbon atoms and at least one substantially terminal radical 
of an oxygen containing acid selected from the group con¬ 
sisting of the radicals of the oxygen acids of sulfur, th^ 
oxygen acids of phosphorous and the carboxylic radical, to¬ 
gether with a water-soluble salt of an acid of phosphorouls 
selected from the group consisting of pyrophosphoric aciji 
and the polyphosphoric acids. | 

11. A composition of matter consisting essentially onljj^ 

of, a lime-resistant, capillarily-active compound containing 
in the molecule at least one higher aliphatic radical contaiij- 
ing at least 8 carbon atoms and at least one substantialljr 
terminal radical of an oxygen containing acid selected froi|i 
the group consisting of the radicals of the oxygen acid^ 
of sulfur, the oxygen acids of phosphorous and the caij- 
boxylic radical, together with a water-soluble salt of pyroj- 
phosphoric acid | 

12. A composition of matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule a^ 
least one higher aliphatic radical containing at least 8 caij- 
bon atoms and at least one substantially terminal radical of 
an oxygen containing acid selected from the group consistj- 
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ing of the radicals of the oxygen acids of sulfur, the oxygen 
acids of phosphorous and the carboxylic radical, together 
with a phosphatic content consisting essentially only of a 
neutral sodium salt of pyrophosphoric acid. 

15. A composition of matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule at 
least one higher aliphatic radical containing at least 8 car¬ 
bon atoms and at least one substantially terminal radical of 
an oxygen containing acid selected from the group consist¬ 
ing of the radicals of the oxygen acids of sulfur, the oxygen 
acids of phosphorous and the carboxylic radical, together 
with a phosphatic content consisting essentially only of an 
alkali metal polyphosphate. 

581 16. A composition of matter comprising, a lime- 

resistant, capillarily-active compound containing in 
the molecule at least one higher aliphatic radical contain¬ 
ing at least 8 carbon atoms and a substantially terminal— 
SOnH —radical neutralized to produce a water-soluble salt, 
together with a phosphatic content consisting principally of 
a water-soluble salt of an acid of phosphorous selected from 
the group consisting of pyrophosphoric acid and the poly- 
phosphoric acids. 

17. A composition of matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule at 
least one higher aliphatic radical containing at least 8 car¬ 
bon atoms and a substantially terminal sulfuric acid ester 
radical neutralized to produce a water-soluble salt, together 
with a phosphatic content consisting principally of a water- 
soluble salt of an acid of phosphorous selected from the 
group consisting of pyrophosphoric acid and the polyphos- 
phoric acids. 

18. A composition of matter comprising, a lime-resistant, 
capillarily-active compound containing in the molecule at 
least one higher aliphatic radical containing at least 8 car¬ 
bon atoms and a substantially terminal sulfonic acid radical 
neutralized to produce a water-soluble salt, together with 
a phosphatic content consisting principally of a water-sol- 
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uble salt of an acid of phosphorous selected from the group 
consisting of pyrophosphoric acid and the polyphosphor^c 
acids. I 

19. A composition of matter which forms an alkalir^e 

solution in water comprising, a lime-resistant, capiilaril\[- 
active compound containing in the molecule at least onje 
higher aliphatic radical containing at least 8 carbon atones 
and at least one substantially terminal radical of an oxyge^ 
containing acid selected from the group consisting of th^ 
radicals of the oxygen acids of sulfur, the oxygen acids df 
phosphorous and the carboxylic radical, together with ^ 
phosphatic content consisting principally of the water sol¬ 
uble salt of an acid of phosphorous selected from the grouj) 
consisting of pyrophosphoric acid and the polyphosphori^ 
acids. I 

20. A cleaning composition comprising a sodium salt o^ 
a sulfuric acid ester of higher molecular alcohol having a|t 
least 8 carbon atoms together with tetrasodium pyrophos¬ 
phate in a proportion to obtain optimum cleansing powe^ 
and sudsing characteristics under the conditions of use. ! 

21. The process of increasing the foaming characteristic^ 
of aqueous solutions of water soluble salts of sulfuric acid 
esters of higher molecular alcohols having at least 8 carboh 
atoms comprising dissolving with such salts a phosphatip 
content consisting essentially only of a water soluble salt of 

pyrophosphoric acid. 

582 22. The process of increasing the foaming capacity 

and the permanency of the resulting suds producible 
by water soluble salts of sulfonated alcohols having at leasjt 
8 carbon atoms, which consists in incorporating into aque'r 
ous solutions of said salts a proportion of a water-soluble 
salt of pyrophosphoric acid lesser than that of the said salts. 

23. The process of increasing the foaming capacity anq 
the permanency of the resulting suds producible by lime- 
resistant capillarily-active compounds containing in theip 
molecules at least one higher aliphatic radical having at 
least 8 carbon atoms and at least one substantially terminal 
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radical of an oxygen-containing acid selected from the 
group of radicals of the oxygen acids of sulfur, the oxygen 
acids of phosphorous and the carboxylic radical, which con¬ 
sists in incorporating in aqueous solutions of the said lime- 
resistant capiilarily-active compounds a water soluble salt 
of an acid of phosphorous selected from the group consist¬ 
ing of pyrophosphoric acid and the polyphosphoric acids. 

24. A composition of matter consisting principally of a 
lime-resistant, capiilarily-active compound containing in the 
molecule at least one higher aliphatic radical containing at 
least 8 carbon atoms and at least one substantially terminal 
radical of an oxygen containing acid selected from the 
group consisting of radicals of the oxygen acids of sulfur, 
the oxygen acids of phosphorous and the carboxylic radical, 
together with a water-soluble salt of an acid of phosphorous 
selected from the group consisting of pyrophosphoric acid 
and the polyphosphoric acids, said phosphoric acid salt 
being present in a proportion which imparts to the com¬ 
position a foaming capacity markedly in excess of that 
possessed by the capillarily active compound itself. 

25. The process of increasing the cleansing action of lime 
resistant capillarily active compounds containing in the 
molecule at least one higher aliphatical radical containing 
at least 8 carbon atoms and at least one substantially ter¬ 
minal radical of an oxygen containing acid of sulfur, which 
comprises employing with such compound a lesser quan¬ 
tity of a water soluble salt of an acid of phosphorous se¬ 
lected from'the group consisting of pyrophosphoric acid 
and the polyphosphoric acids, said salt being present in a 
quantity to provide a cleansing power in excess of that ob¬ 
tainable solely by softening of water with which the com¬ 
position may be used. 

583 26. A cleaning composition consisting essentially of 

65 parts of sodium salts of sulfuric acid esters of a 
mixture of decyl, dodecyl and tetradecyl alcohols and 18 
parts of calcined tetrasodium pyrophosphate, all parts by 
weight. 
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27. An aqueous cleansing solution consisting essentially 
of water containing 0.5 per cent of the sodium salts of the 
sulfuric acid esters of a mixture of higher fatty alcohols 
composed of decyl, dodecyl, tetradecyl, hexadecyl and octa- 
decyl alcohols and 0.2 per cent of neutral sodium pyrophos¬ 
phate. 

28. A detergent composition containing a detergent hay¬ 

ing a cleansing action and an alkali metal salt of tetraphop- 
phoric acid. | 

The references relied upon are: I 

Nuesslein, 1,906,484, May 2, 1932 I 

Friesenhahn, 1,999,629, Apr. 30, 1935 (filed Dec. 14, 

1929 ) r 

Bertsch, 2,026,816, Jan. 7, 1936 (filed Oct. 3,1931) I 
Hall, 1,956,515, Apr. 24, 1934 i 

Agthe (Br.), 253,554, Sept. 14, 1927 j 

Bohme (Br.), 379,534, Sept. 1, 1932 I 

Bernard (Fr.), 374,351, Apr. 15, 1907 | 

Deutsche (Ger.), 5^,688, Sept. 22, 1933 I 

Bohme (Swiss), 150,589, Jan. 16, 1932 I 

The alleged invention relates to cleansing compositionk 
The compositions broadly considered comprise a mixtuil-e 
of a lime-resistant, capillary-active compound of a specifield 
type and a water soluble phosphate of a specified type. 

The lime-resistant compounds disclosed contain in their 
molecule a higher aliphatic radical having at least 8 carbdn 
atoms and a terminal radical adapted to increase the water- 
solubility of the compound. The higher aliphatic radick 
may be that of higher fatty alcohols and higher fatty acids 
having 8 or more carbon atoms in the molecule. Tlie 
584 aliphatic radicals may be those having a straigit 
chain or the cyclo-aliphatic radical. The higher ali¬ 
phatic radical may be combined directly to the terminiil 
radical which effects water-solubility of the compound br 
indirectly through oxygen, sulfur, or nitrogen atoms pr 
through alkyl or aryl radicals or through various combina¬ 
tions of such atoms or radicals. | 

The radicals employed to effect or increase water-solii- 
bility of the higher aliphatic compound may be the sulfurjic 
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acid group, the sulfonic acid group, the sulfinic acid group, 
the thiosulfuric acid ester group and the phosphoric ester 
group. The radicals may also include certain quaternary 
ammonium aiid amine groups neutralized with acids pref- 

erablv in the form of water-soluble salts. Alkalies such as 

% 

sodium and potassium, ammonia and organic amines such 
as the pyridines and triethanolamine may be employed in 
forming the salts of the above mentioned radicals adapted 
to improve the water-solubility. 

Examples of water-soluble salts of higher aliphatic alco¬ 
hols which may be employed include the alkali metal salts 
of the sulfuric acid esters of higher fatty alcohols having 
at least S carbon atoms in the molecule such as the sodium 
salts of the shlfuric acid esters of octyl, decyl, dodecyl, tet- 
radecyl and octadecyl alcohols or mixtures thereof. 

Examples of paraffin hydrocarbon derivatives that may 
be employed are the water-soluble salts of octane, decane, 
dodecane, heSadecane and octadecane alpha sulfonic acids 
or mixtures 6f such compounds. Other hydrocarbon deriv- 
ath’es include the salts of the alpha sulfonic acids of 
585 fatty acids such as the disodium salt of palmitic acid 
alpha sulfonic acid. 

Other compounds which may be employed are made from 
certain ethers and esters which contain higher aliphatic res¬ 
idues containing at least 8 carbon atoms in their molecules. 
Examples of such compounds are the hydroxy alkyl sulfonic 
acids, such as beta-hydroxy ethane sulfonic acid, which are 
etherified at'the hydroxy group by higher alkyl radicals or 
esterified by higher acyl radicals. Other examples of such 
ether compounds are the sodium salts of beta-octyl decyl, 
dodecyl, tetradecyl, hexadecyl or octadecyl-oxyethane sul¬ 
fonic acids or mixtures thereof. 

Additional suitable ether derivatives which maybe em¬ 
ployed are the water soluble salts of the sulfuric acid esters, 
phosphoric acid esters and thiosulfuric acid esters of the 
mono- or polyglycols and glycerols which are partially 
etherified by higher alkyl radicals. Examples of such com- 


pounds are the salts of the sulfuric acid esters of glycerol 
mono-octyl, monodecyl, monododecyl, monotetradecyl oj 
monooctadecyl ethers or mixtures thereof. Salts of th^ 
sulfuric acid esters of glycols, poly glycols and poly glycerol 
ethers which correspond to the above glycerol ethers ar^ 
also stated to give satisfactory results. Instead of the 
ethers, similar esters may be employed. The acid esters oj? 
the various glycols and glycerols are esterified by reactioik 
with higher fatty acids, resin acids or naphthenic acids, for 
example, lauric acid monoglyceride, palmitic acid and ste¬ 
aric acid monoglycerides. 

586 Other compounds disclosed are the salts of th^ 
higher alkyl esters of sulfocarboxylic acids such afe 
sulfoacetic and sulphopropionic acids. Examples of suclji 
salts are the sodium salts of sulfoacetic acid which hav^ 
been esterified with an octyl, decyl, dodecyl, tetradecyl, 
hexadecyl or an octadecyl radical. Salts derived frori 
mixed ethers and esters are also suitable such as the alkali 
metal salts of the sulfonation products of the hydrox^ 
ethoxv acetic acid which has been esterified with a highet 
alkyl radical, namely, the octyl, decyl, dodecyl and octadecyl 
radicals. I 

The water soluble salts of the phosphoric acids which are 
‘ employed are the alkali metal and ammonium salts of meta'- 
phosphoric acid, pyrophosphoric acid and polyphosphorit 
acid. Suitable salts given are sodium acid pyrophosphate, 
sodium pyrophosphate, sodium and potassium metaphosl- 
phates and sodium polyphosphates of the composition!? 
NajPsOio and Na^P^Ois. I 

The compositions described above may be used togethek 
with other substances such as soda ash, waterglass, borajj. 
perborates, persulfates, sodium sulfate and sodium disul¬ 
fate. The compositions may be produced in powder ojr 
granular form or in the form of aqueous solutions. | 

Examples of the compositions which may be employeji 
are given on pages 13 to 15 of the specification. One e:i- 
ample which is illustrative is as follows: 
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“One hundred parts by weight of a fatty alcohol sulfo¬ 
nate in the form of a paste, containing the sodium salts of 
the sulfuric esters of decyl, dodecyl and tetradecyl alcohol 
which contained about 65 per cent of the pure sulfonate and 
about 10 per cent of inorganic salts were kneaded together 
with 18 part^ of calcined tetrasodium pyrophosphate. The 
mixture obtained was dried and thereafter ground to pro¬ 
duce a granular powder.” 

587 Claims 2 to 5,11, 12,15 to 20, 24 and 26 are drawm 
to cleaning compositions comprising various mix¬ 
tures of the lime-resistant, capillarily-active compounds 
and water-soluble phosphates, broadly and specifically. 
Claim 27 is drawn to an aqueous solution of a specific com¬ 
position. Claims 21, 22, and 23 are drawn to a process of 
increasing the foaming properties of aqueous solutions of 
the lime-resistant, capillarily-active compounds. Claim 25 
is drawn to a process of increasing the cleansing action of 
said compounds. 

The claims stand rejected as lacking invention over Nues- 
slein. Hall, Bernard, Bertsch, British patent 379,534, Swiss 
patent 150,589, or German patent 584,688. The claims also 
stand rejected as lacking inventon over Friesenhahn in view 
of Agthe. 

Friesenhahn shows a cleaning composition comprising 
a lime-resistant, capillary-active compound of the type dis¬ 
closed by applicant and an alkali metal phosphate. Agthe 
(British patent 253,554) shows that water soluble salts of 
pyrophosphoric acid (sodium tetrapyrophosphate) are used 
as washing agents and are superior to the orthophosphates 
such as trisodium phosphate and disodium phosphate. 
Agthe also states that the effect of the pyrophosphates can 
be enhanced by using them together with other known wash¬ 
ing or emulsifying agents such as soaps and saponin. The 
substitution' of sodium pyrophosphate for the alkali metal 
phosphate in the composition of Friesenhahn would not in¬ 
volve invention in view of Agthe. Furthermore the water 
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soluble sulfuric acid esters shown by Friesenhahn are ^ell 
known washing and emulsifying agents and are hsed 

588 together with ordinary soap or in place thereof wljere 
the use of soap is objectionable or not desired, j 

Nuesslein shows that water-soluble salts of the type dis¬ 
closed by applicant are well known detergents and ma^ be 
employed together with substances such as trisodium phos¬ 
phate to increase the cleansing properties thereof. Brijish 
patent 379,534 shows a mixture of soap and a water solijble 
salt of a sulfuric acid ester of a higher normal primary ali¬ 
phatic alcohol containing at least 8 carbon atoms or ot^ier 
sulfonated compounds of the type disclosed by applicant. 
The compositions of the patent may contain water-soluble 
phosphates. Swiss patent No. 150,589 shows a cleaning 
composition comprising a mixture of the sodium salt qf a 
sulfonated higher fatty alcohol having at least 8 car|)on 
atoms and an alkali metal phosphate. German patent 584,- 
688 shows a water-soluble capillary-active compound of !the 
type disclosed by applicant and a water-soluble phosphate 
in a cleaning composition. The substitution of sodium py¬ 
rophosphate for the water-soluble phosphates in the com¬ 
positions of the references is not seen to involve invention. 
Sodium pyrophosphate is a well known detergent which 
may be employed together with soap and other substances 
having detergent properties as shown by Agthe and Ber¬ 
nard. Furthermore Agthe discloses that sodium pyropnos- 
phate may replace trisodium phosphate as a detergent sihce 
it is superior thereto. 

Hall shows a detergent composition comprising a ca;j)il- 
lary-active compound of the type disclosed by applicant 
and a mixture of an alkali metal metaphosphate and py|ro- 
phosphate. Alkali metal salts of metaphosphc^ric 

589 acid are the full equivalent of alkali metal pyrophos¬ 
phates and pohiDhosphates. See page 10, second par¬ 
agraph of the specification. Hall discloses that the molejcu- 
larly dehydrated phosphates such as sodium metaphps- 
phate and sodium pyrophosphate have the property of p^e- 
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venting the formation of calcium and magnesium com- 
ponnds in hard water and prevent the formation of insol¬ 
uble calcium and magnesium soaps in washing compositions. 
This property is not possessed by the orthophosphates 
such as trisodium phosphate. Hall points out that water 
thus softened has an increased detergent effect and renders 
the sulphated alcohol type of detergent more effective by 
preventing its combination with calcium. In view of Hall 

it would not involve invention to add a molecularlv dehv- 

«> •• 

drated phosphate to a capillary-active detergent of the type 
disclosed. 

Bernard (French patent 374,531) discloses a detergent 
composition comprising sodium pyrophosphate and soap. 
The capillary-active compounds disclosed by applicant are 
well knowm detergents and soap substitutes. They may also 
be added to soap to improve the properties thereof and to 
produce a soap composition which is stable in the presence 
of hard water. The addition of sodium pyrophosphate to 
a soap substitute would not involve invention over Bernard. 

Bertsch shows detergent compositions comprising in com¬ 
bination a water soluble soap and a water soluble salt of a 
sulphuric acid ester of a higher aliphatic alcohol. The com¬ 
positions of Bertsch may also contain water soluble phos- 
I)hates. Sodium pyrophosphate and other molecularly de¬ 
hydrated phosphates are will known cleaning agents 
590 which may be employed together with soaps and soap 
substitutes as shown by Agthe, Hall and Bernard. 
The substitution of sodium pyrophosphate for the water 
soluble phosphate disclosed by Bertsch would not involve 
invention. 

Applicant airgues that there is no reason to believe that 
the alkali metal pyrophosphates would have the power of 
increasing the'detergency of the capillary-active compounds 
specified in the claims. It is pointed out, however, that the 
alkali metal pyrophosphates are employed together with 
soaps and other substances havdng detergent properties and 
are known to enhance the detergent properties thereof. 


179 


i 


I 


Furthermore the molecularly dehydrated phosyhates such 
as sodium hexametaphosphate and sodium pyrophosphate 
are known to be superior to the orthophosphates such ias 
trisodium phosphate which are shown to be used in cojm- 
bination with capillary-active compounds of the type djis- 
closed by applicant. It would not involve invention, in vibw 
of the prior art as shown in the references, to prepare the 
compositions specified in the claims. The fact that the al¬ 
kali metal pyrophosphates such as tetrasodium pyroph(j)s- 
phate increase the detergent properties of the known <je- 
tergents specified in the claims is not seen to be an un6b- 
vious result. j 

Claims 21 to 23 also stand rejected on the ground of naw 
matter. The original disclosure does not show a process iof 
increasing the foaming capacity and the permanency of the 
resulting suds producible by salts of the type specified iin 
the claims. | 

Claim 28 stands rejected on the ground of estoppel. T|he 
Examiner held that there is not sufficient basis in this 
591 application for making said claim which was copied 
from Fiske patent No. 2,092,913. (Office action jof 
March 22, 1938.) Applicant was advised that if be desirjsd 
to contest his right to make claim 28 (claim 1 of the paterit) 
he could proceed under Rule 109 in the interference between 
claim 29 and claim 4 of the Fiske patent (Interference ^Jo. 
75,745). Applicant failed to do this, and is accordingly es¬ 
topped from further prosecuting claim 28. Applicant ajr- 
gued that he could not make such motion in view of the 
early termination of the interference. An examination of 
the record of Interference No. 75,745, however, shows thht 
there was a motion period during which applicant had time 
to file a motion under Rule 109. The argument that a mo¬ 
tion could not be made in view of the early termination of 
the interference is accordingly without basis. Attention of 
the Board of Appeals is also directed to application Njo. 
234,952 which is a continuation-in-part of the instant appli¬ 
cation. Claim 1 of said application is the .same as claipi 


I 
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28 of the instant application, and stands rejected on the 
same ground. Application No. 234,952 is now before the 
Board of Appeals for consideration. 

Claim 29 has been allowed in view of the decision of the 
Examiner of Interferences in Interference No. 75,745. 

In view of the above it is the opinion of the Examiner that 
the rejections of the claims are proper and should be sus¬ 
tained. 

Respectfully submitted, 

P. M. NASH 

Examiner, Div. 64. 

Defendants Exhibit X. 

592 Endorsed: U. S. Patent Office Board of Appeals 
Mar 19 1941 Mailed 

#33 

Appeal No. 32,460 MM 

Hearing: 

February 25, 1941 

In the United States Patent Office 


Before the Board of Appeals 


Ex parte Otto Lind. 


Application for patent filed November 10,1934, Serial No. 
752,462. Cleansing and Wetting Compositions. 


Messrs. Hammond & Littell for applicant. 


This is an appeal from the decision of the examiner finally 
rejecting claims 2 to 5,11,12 and 15 to 28. 
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The following claim is representative: j 

4. A composition of matter comprising a lime-resistaint 
capillarily-active ether compound containing in the mole¬ 
cule at least one higher aliphatic radical containing at least 
8 carbon atoms and at least one substantially terminal rad¬ 
ical of an oxygen containing acid selected from the groiip 
consisting of the radicals of the oxygen acids of sulfur, tjhe 
oxygen acids of phosphorous and the carboxylic radical, to¬ 
gether with a water-soluble salt of an acid of phosphorc^us 
selected from the group consisting of pyrophosphoric a<|id 
and the polyphosphoric acids. I 

The references relied upon are: I 

Bernard (Fr.) 374,351, April 15, 1907 i 

Nuesslein 1,906,484, May 2,1932 
Bohme (Brit.) 379,534, Sept. 1, 1932 
Bohme (Swiss) 150,589, Jan. 16,1932 
Agthe (Brit.) 253,554, Sept. 14, 1927 | 

Deutsche (Ger.) 584,688, Sept. 22, 1933 I 

593 Hall 1,956,515, April 24, 1934 j 

Friesenhahn 1,999,629, April 30, 1935 | 

Bertsch 2,026,816, Jan. 7, 1936 

The appealed claims relate to cleaning and wetting cojn- 
positions. Broadly stated, the composition is composed of 
two main ingredients, one of which is a lime resistant capjil- 
lary active compound containing in its molecule at lehst 
one higher aliphatic radical having at least eight carbpn 
atoms joined to a terminal radical imparting water soluljil- 
ity, and the other main ingredient is a water soluble ss^lt 
of either pyrophosphoric acid or polyphosphoric acid. Tjhe 
capillary active compounds preferred appear to be the sijil- 
furic acid ester of higher molecular alcohols or the phos¬ 
phate salts of the same. Appellant contends that the t-vj^^o 
ingredients mutually contribute to produce a more sat s- 
factory result than has been attained with the mixtures ^et 
forth in the prior art. It is alleged that a more profujse 
and persistent foam or suds are obtained by the present 
mixture. 
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The patents to Friesenhahn, Nuesslein, Bertsch and each 
of the British, Swiss and German patents cited show that it 
is old to combine capillary active compounds of the same 
type claimed here with orthophosphoric acid for cleaning 
purposes. Other well known cleaning substances such as 
soap may also be added. The patents to Agthe and Bernard 
both show the use of pyrophosphoric acid in combination 
with soaps alone or with other cleaning compounds. The 
patent to Hall 'discloses the use of lime resistant capillary 
active compound with water soluble salts of nieta- 
594 phosphoric acid, but in lines 80-98, page 4, it is stated 
that improved results can be obtained by adding a 
considerable amount of a water soluble salt of pyrophos¬ 
phoric acid to this mixture. Apparently the addition of the 
pyrophosphate is for the purpose of preventing precipita¬ 
tion of calcium or magnesium if hard water is being used. 

The examiner has rejected the claims before us on the 
ground that the mere substitution of water soluble salts of 
pyrophosphoric acid or polyphosphoric acid for the water 
soluble salt of orthophosphoric acid in either of the six 
patents first mentioned would not amount to invention but 
would be merely an obvious substitution in view of the 
teachings of Hall. This art before ns shows that the water 
soluble salts of pyrophosphoric and polyphosphoric acid 
was old, and the mere substitution of one phosphate for the 
other does not appear to be a matter of patentable moment. 

Appellant urges that the OflSce has not been entirely con¬ 
sistent in that a patent was allowed to a party by the name 
of Jochum et al. No. 2,159,381 wherein sulfate and sulfonate 
salts are used instead of the sulfuric phosphoric and car¬ 
boxylic derivatives mentioned in the present case, the sec¬ 
ond ingredient being a water soluble salt of pyrophosphoric 
or polyphosphoric acid, and for this reason contends that 
the present claims should be allowed. While it is true that 
consistency is desirable, still each case coming before us 
must be decided on its merits and regardless of what was 
done in the Jochum case or the case of Fiske No. 
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595 2,092,913 has no bearing on the patentability of ^he 
present claims. For reasons stated above, we arej of 

the opinion that all the claims on appeal except claim 28 ^re 
met by the art of record. I 

In addition, claims 21 to 23 are rejected on the groujnd 
of new matter. These claims are directed to a process for 
increasing the foaming capacity and the permanency of the 
resulting suds produced by salts of the type specified in ^he 
claims. Appellant has called attention to the disclosure | of 
this feature at the top of page 11 of the description. |ln 
view of the description mentioned, we believe it to be (|)b- 
vious that these characteristics of appellant’s compositijon 
are necessarily inherent. The rejection on this ground can¬ 
not be affirmed. ! 

Claim 28 stands rejected on the ground of estoppel, jit 
appears from the record that appellant by amendment fil^d 
January 6, 1938 copied claims 1 and 4 from the patent |to 
Fiske No. 2,092,913 and demanded an interference. In djae 
course the examiner allowed claim 29 which is claim 4 |of 
the patent and an interference was declared which was wpn 
by appellant. In refusing claim 1 the examiner called at¬ 
tention to the fact that if appellant desired to proceed far¬ 
ther as to claim 1 of this patent, he should bring the proper 
motion under Rule 109 in said interference. Appellant con¬ 
tends that he never had an opportunity to file such motion 
since the interference was terminated by way of an order 
to show cause issued against the party Fiske. This cojn- 
tention is not persuasive. Since his opponent hadja 

596 patent it is clear that he should have proceeded up- 
der Rule 109 if he desired to contest priority ^f 

claims other than those included in the declaration of tljie 
interference. Having failed to do so it must be held that 
he estopped from urging his right to claim 1 at the presept 
time. See Dirkes v. Ertzen 1939 C. D. 585, 103 F. (2d) 520. 
It appears from the record that soon after the claims from 
the Fiske patent were copied in this case appellant filed ap¬ 
plication, Serial No. 234,952 which was said to be a con- 
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tinuation-in-part of the present case. In this latter case 
the claims of the Fiske patent were also copied and in a 
decision rendered by this Board June 18, 1940 the decision 
of the examiner holding appellant estopped was affirmed. 

After the statement of the examiner was written, appel¬ 
lant copied four claims from the patent to Jochum et al 
noted above along with other claims somewhat similar to 
those taken frbm the patent and demanded that an inter¬ 
ference be declared between this application and the patent 
to Jochum et al. The examiner has refused to enter this 
amendment as'well as a later amendment adding two addi¬ 
tional claims. The examiner has stated rather fully his rea¬ 
sons for not entering these proposed amendments and since 
he has not entered the claims in the case, they are not prop¬ 
erly before us on appeal, and we must, therefore, decline 
action on the merits of same. 

The decision of the examiner finally rejecting 
597 claims 2 to 5, 11, 12 and 15 to 27 on prior art is af¬ 
firmed. The rejection of claim 28 on the ground of 
estoppel is also affirmed. 

BOARD OF APPEALS 

W L REDROW 
Examiner-in-Chief 

J W CLIFT 
Examiner-in-Chief 

C H SHAFFER 
Examiner-in-Chief 

Messrs. Hammond & Littell, 

22 East 40th St., 

New York, N. Y. 

March 19,1941 
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IV 

IV. I 

ADDITIONAL PAPEES DESIGNATED BY APPELLANT 
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Endorsed: Filed Dec 18 1940 Charles E. Stewart 




Clerk 

I 

Civil Action For Issuance of a Patent j 

I 

1. The action arises under Revised Statute Section 491^ 

(U.S.C. Title 35, Sec. 63). No appeal has been filed in th^ 
United States Court of Customs and Patent Appeals under! 
Revised Statute 4911 (U.S.C. Title 35, Sec. 59a). j 

2. On the 14th day of October, 1938, the plaintiff, Ottcj 
Lind, duly made application in writing in the United States] 
Patent Office for grant of Letters Patent entitled “Bleach4 

I 

ing and Cleansing Compositions”, which application way 
given Serial No. 234,952, and which application was basec^ 
on an earlier filed application Serial No. 752,462, filed on oij 
about November 10, 1934, by the same Otto Lind, whicl^ 
application in turn was based on a corresponding 
600 foreign application filed on or about November isj 
1933, by the same Otto Lind, or his representative^ 
or assigns, in Germany, Serial No. H. 138,085 IVb/12g; an4 
also on an earlier application Serial No. 757,891, filed on oi 
about December 17, 1934, by the same Otto Lind, which i4 
turn was based on two corresponding foreign applications^ 
one of which was filed on or about December 21, 1933, by 
the same Otto Lind, or his representatives or assigns, in 
Germany, Serial No. H. 138,472 IVa/8i; and the other of 
which was filed on or about May 5, 1934, by the same Otto 
Lind, or his representatives or assigns, in Germany, Serial 
No. H. 139,968 IVa/8i. | 

3. The plaintiff, Henkel & Cie., G.m.b.H., is the owne| 

of the entire, right, title and interest in and to said appli| 
cation Serial No. 234,952 by virtue of certain assignment? 
duly recorded in the United States Patent Office, Liber Ri- 
176, page 570. | 
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4. That the defendant finally and unjustly refused to al¬ 
low the claims which appear in Schedule A attached hereto 
and made a part hereof. 

5. That on June 18, 1940 the Board of Appeals unjustly 
aflSrmed the final refusal of said claims as set forth in 
Schedule A. 

"Vnierefore, the plaintiffs demand that this Honorable 
Court adjudge that the applicant, Otto Lind, is entitled to 
receive a patent with the claims of Schedule A herein, or 
such other or modified claims as the Court may find patent- 
able, and that this Court authorize the defendant to issue 
such patent to the plaintiff Henkel & Cie., G.m.b.H., as as¬ 
signee of the plaintiff Otto Lind. 

ROBERT B. LARSON, 

Attorney for Plaintiffs 
803 National Press Building 
Washington, D. C. 

NELSON LITTELL 

Of Counsel. 

601 Schedule A 

Claims Finally Rejected—Application Serial No. 234,952 

1. A detergent composition containing a detergent hav¬ 
ing a cleansing action and an alkali metal salt of tetraphos- 
phoric acid. 

2. A water-soluble soap composition containing a soap 
and an alkali metal salt of tetraphosphoric acid. 

3. A washing liquid containing water and a water-soluble 
soap composition containing a soap and an alkali metal salt 
of tetraphosphoric acid. 
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602 Endorsed: Filed Jan 18 1941 Charles E. Stewaii, 

Clerk j 

i 

Answer to the Complaint, \ 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

1. Defendant admits the allegations of paragraph 1. 

2. He admits the allegations of paragraph 2 except tlje 
allegation that application No. 284,952 of plaintiff Otljo 
Lind, entitled “Bleaching and Cleansing Compositionsi’, 
was duly filed. This allegation he denies. 

3. He admits the allegation of assignment of said appli¬ 

cation contained in paragraph 3 but denies that the owner¬ 
ship thereof is now in plaintiff Henkel & Cie, G.m.b.H. sincfe 
there has been recorded in the Patent Office a subsequent 
assignment of said application to The Procter & Gamble 
Company, of Cincinnati, Ohio. j 

4. He admits that he has finally refused to allok 

603 claims 1, 2 and 3 of said application, which claims 
are as set out in Schedule A attached to the conli- 

plaint. He denies that his refusal is unjust. ! 

5. He admits that on June 18,1940, the Board of Appeals 
of the Patent Office affirmed the final rejection of said 
claims. He denies that the refusal was unjust or that tile 
plaintiffs are lawfully entitled to a patent containing said 
claims as it is deemed that plaintiffs are estopped from ol?- 
taining an allowance of said claims for reasons set forih 
in the statement of the examiner in answer to the appeal 
and the decision of the Board of Appeals, copies of whic(h 
will be furnished at the trial. j 

W. W. COCHRAN I 

Solicitor, U. S. Patent Office. \ 
Attorney for Defendant. \ 
January 16,1941. | 

I hereby certify that a copy of this Answer was mail^ 
to the attorney for plaintiffs on January 16, 1941. | 

W. W. COCHRAN I 

Solicitor. | 

• A * • • • • • •!• 
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604 Endorsed: Filed Jan 19 1943 Charles E. Stewart, 
Clerk 

Civil Action No. 12,934 

The applicant hereby cancels claim 28 from Schedule A 
and withdraw^ said claim from this action because claim 28 
corresponds to claim 1 of Schedule A of Civil Action No. 
,9481 and is being: ])rosecuted therein. 

ROBERT C. WATSON 
Attorneys for Plaintiff 

I consent 

W. W. COCHRAN 
Solicitor for ( \ S. Put cut Office 
Washington, D. C. 

«••••••••* 

605 Endorsed: Filed Jul 27 1943 C’harles E. Stewart, 
Clerk 

Civil Actions Nos. 9481 and 12934 
Stipulation 

It is hereby stipulated that the following additional 
papers now on file in the District Court may be added to 
the designation of the record in the above noted actions and 
certified and transmitted to the Court of Appeals by the 
Clerk of the District Court: 

(r) Original bill of complaint in Civil Action No. 9481 

(s) Answer to original bill of complaint in Civil Action 
No. 9481 

(t) Amendment withdrawing claim 28 from Schedule A 
in Civil Action No. 12934, filed January 19,1943. 

ROBERT C. WATSON 
Attorney for Plaintiff 
W. W. COCHRAN 
Solicitor for The Commis- 
' sioner of Patents 

Dated: July ,1943 
So Ordered: 


U.S.D.J. 
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I 

606 District Court of the United States for the | 

District of Columbia i 

! 

Civil Actions Nos. 9481 and 12934 

i 

No. 8519-20 ! 

I 

Otto Lind and The Procteb & Gamble Co., plaintiffs \ 

i 

I 

vs. • I 

Conway P. Coe, Commissioner of Patents, defendant | 

I, Charles E. Stewart, Clerk of The District Court of the 
United States for the District of Columbia, do hereby cer¬ 
tify the foregoing pages numbered 599 to 605, both inclil- 
sive, to be true and correct copies of the originals, as thelv 
appear of record in the Clerk’s OflSce of said Court in the 
above-entitled actions, said copies to constitute a suppli- 
mental record for transmittal to the United States Couirt 
of Appeals for the District of Columbia in compliance with 
stipulation of counsel, a copy of said stipulation being ma^e 
a part of the foregoing record. ! 

In Testimony WTiereof, I hereunto subscribe my name anil 
affix the seal of said Court, at the City of Washington, thi|s 
30th day of July, 1943. j 

CHARLES E. STEWART, ClerL 
By LYDIA M. GARDINER 

Deputy Clerk. 


(Seal) 
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In the 

UNITED STATES COURT OF APPEALS 

For the District of Columbia 

April Term, 1943 
Appe.vls Xos. 8519 and 8520 

. Otto Lind and The Procter & Gamble Company, 

Appellants, 

V . 

Conway P. Coe, Commissioner of Patents, 

Appellee. 


Xelson Littell, 
Attorney for Appellants, 

22 East 40th Street, 
Xew York 16, Xew York. 

Albert C. Johnston, 

22 East 40tli Street, 
New York 16, Xew York. 

On the Brief. 

Robert C. Watson, 

815 Fifteenth St., X. W., 

Washinjjton, D. C., 

Of Counsel. 

Dated: Julv 1, 1944. 
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Ix THE 

UNITED STATES COURT OF APPEALS 

For the District of Columbia 

April Term, 1943 
Appeals Nos. 8519 and 8520 

- ♦- 

. Otto Lind and The Procter & Gamble Company, 

Appellants, 

V . 

Conway P. Coe, Commissioner of Patents, 

Appellee. 

♦ 

PETITION FOR REHEARING 

We hereby respectfully petition the Court for a re¬ 
hearing. 

The Decisions Cited sis Authority for the Court’s 
Opinion do not Apply to the Facts of the 
Present Appeals 

The Court affirmed, without opinion, on the authority 
of Abbott V. Coe^, Potts v. and Radthe Patents Cor¬ 
poration V. Coe*. These decisions have been carefully 
studied and are inapplicable to the facts of the present 
api)eals. 


‘ 71 App. D. C. 195, 109 F. (2d) 449. 

* U. S. App. , 140 F. (2d) 470, 472-473. 
*74 App. D. C. 251, 268, 122 F. (2d) 937, 954. 
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In Abbott V. Coe, the Court says: 

“The question for us is not whether in our opinion 
there' was invention, but whether the finding that 
there' was none is consistent with the evidence. ‘The 
judicial function is exhausted when there is found 
to be a rational basis for the conclusions approved 
by the administrative body.’ Mississippi Valley Barge 
Line Co. v. United States, -92 U. S. 2S2, 286, 287, 
54 S. Ct. 692, 694, 78 L. Ed. 1260. * * * ‘While the 
judgihent of Patent Office officials is not absolutely 
binding on the courts, it is entitled to great weight, 
and is to be overcome by clear proof of mistake.’ 
Robertson v. Cooper, 4 Cir. 46 F. 2d 766, 768. Old- 
royd V. Morgan, 58 App. D. C. 78, 24 F. 2d 1004; 
Austin V. Coe, 63 App. D. C. 94, 69 F. 2d. 832. These 
principles have special force when the administrative 
tribunal of the Patent Office has decided a technical 
question ^\'ithin its field, for ‘it is just such questions 
that the administrative tribunal is pre-eminently quali¬ 
fied to solve.’ Gold v. Gold, 7 Cir., 237 F. 84, 86. The 
question of invention is within this categorj^; ‘The 
Patent Office has the equipment for deciding intricate 
and technical questions of this character.’ Robertson 
V. Cooper, 4 Cir., 46 F. 2d 766, 768. In re Alden, 65 
F. 2d 136, 137. 

‘*The 1927 amendments (44 Stat. 1336) of R. S. Sec. 
4915, 35 U. S. C. Sec. 63, 35 U. S. C. A. Sec. 63, do 
not affect the presumption that the Patent Office is 
right. General Talking Pictures Corporation v. Amer¬ 
ican Tri-Ergon Corporation, 3 Cir., 96 F. 2d 800, 
811^ Dowling V. Jones, 2 Cir., 67 F. 2d 537, 538; Syra¬ 
cuse Washing Machine Corporation v. Vieau, 2 Cir., 
72 F. 2d 410, 411; Powell v. iMcXamara, 2 Cir., 74 F. 
2d 7^0; Bayer v. Rice, 64 App. D. C. 107, 75 F. 2d 
2.38; Gerhardt v. Goserud, D. C., 24 F. Supp. 161” 
(Italics supplied, p. 451). 

This decision is quoted with approval in Radtke Patents 
Corporation v. Coe, where it is said: 

“We note, also that at this point the principle of 
Abbott V. Coe becomes applicable, i. e., that the 
‘judicial function is exhausted when there is found 
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to be a rational basis for the conclusions approved | 
by the administrative body.’ Availing itself of its ! 
equipment for deciding the intricate and technical j 
questions which it is pre-eminently qualified to solve, j 
the Patent Office decided in 1927 that no invention | 
was involved in the claims here in controversy and j 
refused to issue a patent. If, therefore, there was I 
a rational basis for that decision, it should be sus- ! 
tained” (p. 941). j 

I 

In Potts V. Coe, the Court says: I 

“This Court has held that where a trial court finds | 
lack of invention, thereby sustaining the decision of j 
the Patent Office, that finding will not be disturbed j 
unless actually inconsistent with the evidence.” (p. ! 

471, italics supplied.) j 

j 

It seems apparent from the citations that the Court j 
was under the impression that the Patent Office had | 
found that the subject matter clciimed was lacking in in- \ 
vention and that it was affirming the Patent Office. THIS IS I 
XOT THE FACT. Claims 1, 2 and 3 of application Serial | 
Xo. 234,952 were never rejected by the Patent Office for I 

lack of invention. Thev were allowed bv the Patent Office i 

* 

in the Fiske patent (App. 81) and when presented in ap- | 
plication Serial Xo. 234,952 they were again indicated as I 
allowable over the prior art but were rejected on the j 
ground of estoppel (see Examiner’s Statement, App, 145- | 

150, and decision of the Board of Appeals, App. 150-153). j 

There was never any rejection of claims 1, 2 and 3 of | 
application Serial Xo. 234,952 by the tribunals of the | 
Patent Office set up to pass upon the question of inven- | 
tion, namely, the Examiner or the Board of Appeals, on the j 
ground of lack of invention. Both the Examiner and the j 
Board of Appeals concluded that claims 1, 2 and 3, copied | 
from the previously allowed Fiske patent, involved inven- j 
tion, and rejected them only on the ground of estoppel. \ 

In the answer to the original bill of complaint the only ! 
ground for rejection of these claims set forth by the j 


I 
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Patent Office is ‘‘that plaintiffs are estopped from obtain¬ 
ing an allowance of said claims for the reasons set forth 
in the statement of the Examiner in answer to the appeal 
and the decision of the Board of Appeals (App- 187.) 

In the District Court no written opinion was rendered, 
but in the conclusions of law the Court held that the 
estoppel did not apply to claims 2 and 3 (It is also inap¬ 
plicable to claim 1 as pointed out in our main brief.) But 
that all of the claims were unpatentable in view of the 
prior art. 

Thus the administrative body, i. e., the Patent Office, 
did not find lack of invention, but, on the contrary, 
found that there was invention, and that the only barrier 
to the allowance of the claims to the applicant was a 
technical estoppel under the provisions of Patent Office 
Rule 109. This finding of estoppel was reversed by the 
District Court and this reversal has been affinned by this 
Court. 

This, however, does not exhaust the judicial function in 
accordance with the holding of Abbott v. Coe and Radtice 
Patents Corporation v. Coe, because it has not been 
found by the District Court or by this Court that there 
was a rational basis for the conclusions approved by the 
administrative body, i. e., the Patent Office. The con¬ 
clusions approved by the administrative body were that 
these claims, although covering patentable subject mat¬ 
ter, were not allowable to applicant because of alleged 
estoppel. 

The District Court found that there was no rational 
basis for the holding of estoppel and reversed the Patent 
Office, and this Court has affirmed that conclusion of the 
District Court. This Court and the District Court, how¬ 
ever, without opinion, reached an opposite conclusion 
from the Patent Office with reference to invention and 
this Court apparently rests its conclusion on the assump¬ 
tion that it w’as sustaining the decision of the Patent Of- 


fice, whereas it has reversed the decision of the Patent j 
Office with reference to invention. • | 

Where the Patent Office has said with reference to j 
claims 1, 2 and 3— ! 

‘‘These claims involve invention and are patentable | 
but are rejected to Lind because of estoppel” 

I 

the Courts have said— i 

, “These claims cannot be rejected on estoppel but we ! 

• reject them as lacking in invention.” | 

Thus the Courts without written opinion have substituted | 
their judgment for the judgment of the Patent Office and | 
reached a conclusion contrary to the conclusion of the j 
Patent Office on a question peculiarly within the pro™ce I 
of the Patent Office. | 

We agree tliat when the Court finds tliat there was a ! 
rational basis for the conclusion of the administrative ! 
body its judicial function may be exliausted when it af- | 
firms that conclusion, but we cannot agree tliat the ju- ! 
dicial function is exliausted or properly discharged when | 
the Courts, given jurisdiction to review the acts of the ! 
administrative body, reach a conclusion contrary to the | 
conclusion of the administrative body without a written | 
opinion and an analysis of the facts on which that con- j 
trary conclusion is based. j 

j 

It is true that an action under R. S. 4915 is a proceed¬ 
ing de novo and that the Commissioner could and did 
cite new grounds of rejection in the District Court and 
present to the Court prior patents with the allegation j 
that claims 1 to 3 are unpatentable over these references. | 
But it is also true that there was never any rejection of | 
these claims for lack of invention in the Patent Office j 
and that the District Court and this Court instead of j 
affirming the Patent Office has reversed the Patent Office I 
on the question of invention and we believe this fact j 
should again be brought clearly before this Court. ! 



G 


Other Points in Which the Decisions Relied Upon 
Are Not Applicable to the Facts of this Case 

The Court refers to pages 472 and 473 of Potts v. Coe, 
but here again the facts on which said decision is based 
are not similar to the facts in the ])resent instance. 

There is no evidence that Lind was part of a large 
group of research workers, as is stated to be the fact in 
Potts V. Coe. There is no evidence that this invention 
might have been reasonably expected from the research 
of highly trained specialists, or as a result of great in¬ 
dustry and experimental research, or was produced as a 
result of a gradual process of experimentation or as a 
result of routineering. The evidence is to the contrary, 
namely, that the problem and all of the ingredients for 
its solution have been before a highly skilled industry 

for more than fortv vears, and vet the solution had not 

• • ‘ » 

been produced and was therefore not obvious to persons 
skilled in the art. 

It cannot be assumed that the invention claimed herein 
is the natural step by step development of the art, be¬ 
cause the art had failed to take this step for more than 

fortv vears in which others had worked in the same field 

* • 

and failed to discover the advantage of the polyphos¬ 
phates in detergent compositions (see Pages S to 15 of 
our Reply Brief). Dr. Quimby, a highly skilled person 
in this field, testified: 

“As a result of that survey of the literature made in 
1937 ! and of the various publications on the use of 
phosphates which I read, / tconld have been steered 
anay from rather than led toward the use of the 
polyphosphates in soaps and detergent compositions”. 
(App. 28.) 

Lindas steps were contrary to the trend of the industry 
and contrary to the general assumption that the higher 
phosphates would break down in water solution and re- 



vert to tlie prior nn:?atisfactory orthophosphate. The | 
higher metapliosplmte does break down (App. 17), the j 
polypliospliates do not in the period consumed in an i 
ordinary laundering operation. ! 


The Decision of the Court is Contrary to the Statutes i 
and Contrary to the Decisions of Other Courts on | 
the Question of Invention I 

R. S. Section 4$S6, U. S. C. Title 35, Section 31, pro- j 
vides that “any person who has invented or discovered \ 
any neic and useful art, machine, manufacture or com- \ 
position of matter or any new or useful improvement ' 

thereof • * * may * * * obtain a patent therefor”. | 

I 

There is no requirement in the statute that “inventive ! 
genius'"’ is necessary, but only that the discovery be of a j 
new and. useful composition of matter. This, Lind has in- | 
vented or discovered. ! 


In the recent decision of the Court of Customs and ! 
Patent Appeals in In re Short ell, 61 USPQ 362, that j 
Court has held: I 


“* • * when patentable subject matter is properly j 
applied for and claimed, it is patentable if the thing | 
claimed was not anticipated, was not obvious to one j 
skilled in the art, and the other conditions named in j 
section 4SS6 of the Revised Statutes (U. S. C., title j 
35, sec. 31) are met. | 




“L'ntil very recently the decisions of all courts hav¬ 
ing jurisdiction over patent matters have uniformly 
held that if the thing patented involved patentable 
subject matter, was useful and was not anticipated by 
the prior art nor ohtdous to one skilled in the art, it 
evidenced invention and was patentable, other condi¬ 
tions prescribed by the statute necessar>- to patenta¬ 
bility being present. 


“Congress has frequently amended section 4SS6, | 
supra, but has never seen fit to require higher stand- I 
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ards for the determination of invention than those so 
frequently declared by the courts. It, therefore, 
seems to us that the rule of legislative adoption of 
judicial decision is applicable, and the standards de¬ 
clared ' by the courts previous to such amendments 
have become the settled law not subject to judicial 
repeal. See Electric Storage Battery Co. v. Shi- 
madzu et al., 307 U. S. 5 (41 USPQ 155). 

“Much controversy has arisen concerning the inter¬ 
pretation of certain language in the case of Cuno En¬ 
gineering Corp. V. Automatic Devices Corp., 314 U. 
S. 84 (51 USPQ 272), wherein, following the citation 
of a number of cases, the court said (51 USPQ 272, 
275): 

# # 1 # jg iQ device, however use¬ 

ful it may be, must reveal the flash of creative 
genius, not merely the skill of the calling. If it 
fails, it has not established its right to a private 
grant on the public domain. 

“It is interesting to note that all of the cases cited 
by thO court preceding the above quotation were de¬ 
cided upon the familiar basis of whether the thing 
patented involved more than tlie skill of the art in¬ 
volved. In view of this fact^ we are of the opinion 
that the use of the term ‘flash of creative genius’, 
above quoted, was intended to mean nothing more 
than that the thing patented must involve more than 
the skill of the art to which it relates. 

“In our opinion it is not within the province of the 
courts to establish netv standards by which invention 
is to 'be determined. It seems clear to us that the 
creation of new standards for the determination of 
what constitutes invention would be judicial legisla¬ 
tion and not judicial interpretation. 

“It follow’s, from the foregoing, that until Congress 
shall otherwise legislate, or the Supreme Court shall 
otherwise specifically hold, this court will continue 
to hold that if a process or thing constitutes pat¬ 
entable subject matter, is new- and useful, and the 
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process performed or thing produced would not he 
obvious to one skilled in the art, invention should be j 
presumed and a patent may properly issue therefor’’ I 
(pp. 366-367, italics supplied). | 

I 

In the present instance there is patentable subject j 
matter. It is properly applied for and claimed. It was | 
not anticipated and clearly was not obvious to one skilled \ 
in the art because if it had been, the invention would j 
have been produced in the more than forty years the ! 
various ingredients have been available for its pro- | 
duction. The Patent Office has found that it involved in- j 
vention. | 

In the recent decision of the Supreme Court in The | 
Goodyear Tire Rubber Company, Inc., et al. v. Ray~0- \ 
Vac Company, 60 USPQ 386, SS L. Ed. 475, Advance | 
Opinion, Oct. Term, 1943, inventive genius was not re-1 
quired. The Court addressed itself as to whether the in-1 
ventor had solved a problem, whether any prior art | 
patents had solved this problem, and whether the solu¬ 
tion was obvious. The Court quoted with approval the 
findings of the District Court that the problem presented 
was old and no solution was obtained prior to Anthony's 
invention, and stated: I 

‘‘Viewed after the event, the means Anthony adopted 
seem simple and such as should have been obvious to 
those who worked in the field, but this is not enough | 
to negative invention. During a period of half a 
century, in w’hich the use of flash light batteries in¬ 
creased enormously, and the manufacturers of flash | 
light cells were conscious of the defects in them, noj 
one devised a method of curing such defects. Once! 
the method was discovered it commended itself to| 
the public as evidenced by marked commercial suc¬ 
cess. These factors were entitled to weight in deter-j 
mining whether the improvement amounted to inven-i 
tion and should, in a close case, tip the scales inj 
favor of patentability” (p. 388). i 


I 
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This Court recognized in Potts v. Coe: 

**In order to evaluate the contribution of the in¬ 
ventor the court must reconstruct the conditions 
under which he worked with emphasis on the con¬ 
tribution of others’’ (p. 474). 

and that no patents should be granted— 

<<# • • without a detailed sho\nng of the present 
state of the art developed by its scientists and the 
extent, if any, to which some individual’s contribution 
rose above the level of their common capacity” (p. 
478). 

In the present instance, the condition of the art prior 
to the making of the present invention has been com¬ 
pletely portrayed, and this condition shows that Lind’s 
contribution rose above the level of the manv other work- 
ers in the field who had failed to produce the solution 
of a pressing problem with all the ingredients necessary 
for the solution known and available to them for more 

than fortv rears. 

• » 


Conclusion 

We believe, therefore, that the Court in its decision 
aflSrming the District Court has passed upon the question 
of invention contrary to the conclusion of the Patent 
Office; that its decision is contrary to the statute which 
does not require genius but only the discovery of a com¬ 
position, new and useful, and not obvious to skilled work¬ 
ers from the prior art; that the Court has not observed its 
own rules in passing on the question of invention, and that 
the decision involves in effect a judicial reversal of the 
judgment of the administrative tribunal which has been 
set up to pass upon these questions; that this Court 
has substituted its judgment for the judgment of the 
Patent Office and reached a conclusion on the specific 
point of invention which is contrary to the conclusion of 
the Patent Office. 
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We tried to make clear in our previous presentation j 
that the Patent Office has several times concluded that j 
certain claims in these applications were patentable and | 
that only the District Court had found them unpatentable. | 
This apparently was not noted by this Court and for I 
these reasons a rehearing is respectfully requested. 

i 

i 
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